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Ill submitting the following Thearjf of 
Pt^sical Astronomy to the World, the 
Aathor cannot refrain from expressing 
a hope that, even should it be found 
to possess but little intrinsic merits yet, 
if -he shall have succeeded in showing 
that the existing doctrine upon this sub* 
ject l|as its fallacies^ it may not be con* 
sidered that his labour has been bestow* 
edf in Tain. 



INTRODUCTION. 
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HE Works of the Omnipotent have, from 
the earliest ages of the irorid, excited astonish* 
ment and awe, and, at the same time, a desire 
in mankind to search into tb€ causes thatcoald 
produce such wonders. 

In the barbarous ages mankind were over* 
whelmed with what they could not compre- 
hend, yet, oonscious of something superior to 
thennelves, to which all things owed their exist* 
ence, kneeled down and worshipped Ood in his 
works. No savage nation has eVer been disco- 
vered which has not betrayed a similar convic- 
tion, of which a more striking instance cannot 
be adduced than the nations of Indians in Ame- 
rica. 

In what glaring colours then does not this 
paint the folly of those of the present day who, 
with all the advantages of the effulgent light 
which has been thrown upon the certainty of 
the existence of a Supreme Being, from the 



evidewce of his wonderful works, still argup (for 
disbelieve tliey cannot) in refutation of the 
Divine vsoid, and against the existence of a 
l^rst Cause. 

Few, however, I am happy to say, have heen 
found to have prostrated their leahon at tlie 
alt-ir of their passions ; and that there ever 
ftl:ould have been men of exalted talents to 
iiave attached the influence of their names to 
*uch false doctrines cannot be too much regret- 
ted, although, on exauHnalion, it will be found 
t!iat they all iuade such retribution, in their 
last mouients, as, to their utter retjret, and dis- 
may, their limited time would allow. 

Instead of the period of their frantic effu- 
sions being entitled to the appellation of th.? 
»""e ©f reason, it ou^ht to have been distiii- 
guished as the period of her occultation, or 
madness, for slie should have been c^atistied (if 
to err) to err on the safe side. 

So far was it from beinLT the ajje of reasoii 
that, could their efforts have proved successful, 
the first iitep would have been taken to bereave 
us of her empire over us, for, take away the 
foundation of our hopes of futuie bliss, what 
have we left to support us in adversity, when 
we could ufflt exclaiui uith Job, in the fervour 
of our hearu — 

" For I know that my Redeemer liveth, and 
that he shall stand at the latter day upon tha 
earth. 

** x\nd ti:oii^ih aflc'r iiiv skin worms destroy 
//y/i body, re: ni mv tlcsh ^»Lail I see God ; 



" Whom I shall see for myself, and my eyes 
ffhall behold, and not another; though my iri^ins 
be consumed Vithin me.*'* 

It has been conceived that, the more we com* . 
prehend the agency employed by the Almighty 
in producing the wonders of nature* the mors 
the mystery being done away with, th« more 
will our ideas of his omniscience and omnipo- 
tence be lessened : This, however, to the re- 
flecting mind cannot be the case, for a^te^ all 
the weak efforts of man he is still left in myste*> 
ry, for we see the Sun and Light, are sensible of 
an atmosphere, its expansion and condensation, 
we see and feel water, earth, and stone, but as 
we cannot arriveat a knowledge of the consti- 
tntion* of the elemenfs, of which thr^y are com*- 
posed, where are we ? 

Let us reflect on our own mechanism, arid 
we shall see the hand of God, and that no les« 
power could 'have accomplished itv for, through- 
out the whole ofoirr system a complete conti- 
nuity, and an universal sympathy exist; Itt u« 
in particular reflection the effects produced by 
our senses — our seeing, heariiig, &e. and our 
judgment from a combination of them all. 

We know how the images of objectaar-e de« 
picted on the retina of the eye, for that we can 
exemplify by means of the Camera Obscura, but 
how do we become sensible of this effect, or, 
in other words, how do we see? N«ne can ever 
know but God himself, 

* Job, Chsp> XIX. vtr. fiik tX* 
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If we reflect on the vaKt inconceivable ex- 
panse of the Universe, the spherical opu(|ue 
bodies that revolve therein, supported by — 
something — nothing — by the very atmospheie 
in which they are moved : the immense dis- 
tance of the Stars, ami even that, bt^yond thejii, 
there is no end to space, or number to Suns, and 
Worlds, we shall involuntarily look froni nature 
unto nature's God, in awe, gratitude, and ado- 
ration. 

I shall first give a brief retrospective view of 
the different systems which have influenced the 
opinions of the world at diflTerent periods, as to 
the laws that were supposed to reguhite our 
Solar system, which will shew the progressive 
expansion of the human intellect upon ihatswb- 
ject, and the cflbrts it has made to unravel t!i'^ 
mystery which has, and ever must, even after 
genius shall have made her highest flights, veil 
the first principle employed by the Almighty in 
the creation of his incomprehensible works. 

I shall afterwards give a description of tfic 
distinctive features of the system of Sir Isaac 
Newton, and finally state the chemicil princi- 
ples, upon which I, in part, ground my Theory 



COMPENDIOUS HISTORY OP THE DIFFE- 
RENT SYSTEMS OF PHYSICAL ASTRO- 
NOMY. , , 

Pythagoras, ifvlio was born 680 year, A. C/ 
was the first who demonstrated, from the diffe* 
tent altitades of the start at different placet, 
that the earth wa^i round, and lie admitted that 
there might be Antipodet on tfie oppotite tide 
of tbe Globe. He considered the Planet Venas 

• 

at a morning and evening Star, and iconceiftd 
the Universe to be composed af twelr^ different 
spheres, viz.-: The sphere of the Stars, of Japi- 
tf r, of Mars, of Mercury, of Venus, of the S«n, 
and oT the Moon, and thete were again ttic- 
ce^ by the spheres of Fire, Air, Water, and 
the Terrestrial Globe ; the plurality of worlds, 
suggested by Anaxagoras, was likewise admit- 
ted by Pythagoras. 

H« supposed that the Planets were fixed in 
solid tpheres, and that they ought, during their 
revolutions, to emit sounds proportional to their 
mutuafl distances, but that the celestial concert, 
so loud and grand, was not audible to the fee- 
ble human organ; the distinguishing tenet of 
the Pythagorean school, however, was the di- 
usual revolution of the £arth, and itt annual 
motion round the Sun, which they supposed to 
occupy the centre of the planetary system ; this 
opinion, however, so opposite to vulgar preju- 
ilice, seems to have been ado^X^d, x^^tx ^a^ ^ 
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probable hypothesis^ \vhich explained ths pheno- 
menon, tkan as an incontestible truth, founded oa 
observation. The fate of Anaxagoras, however, 
who, with his family, was proscribed for hold- 
ing forth doctrines at variance with public op; 
nion, and which was only transmuted to ba- 
nishment, at the interposition of his friend Pe- 
ricles, was a warning of his danger had he ex- 
posed this doctrine in public : He was, there- 
fore, compelled to communicate it privately to 
his disciples under the seal of mystery, whilst 
he flattered the prejudices of iiis countrymei^ 
hy maintaining, in public, the immobility of thrt 
Earth. The motion of the planets round the 
Sun seems to have suggested to him that the 
comets were not fleeting meteors, but bodies re- 
sembling the placets, and circulating round th-? 
central luminary. 

Ftolomy, who flourished 130 years, A. C. 
auppoijed th it the Earth was fixed, and immo- 
vable in the centre of the Universe, and tha: 
the Moon, Mercuiv, Venus, the Sun, Mars, Ju- 
piler, and Saturn revolved round it, in the order 
tliey are mentioned. Above these were th» 
firmament of the fixed Stars, the Chrystalline 
Orbs, the Primum Mobile, and, last of all, th*? 
Ccclum Eiripyrium, or Heaven of Heavens. All 
these vast orbs were iuvao:iued to move round 
iha Earth once in 24 hours, and also in certain 
• lated or periodical times, agreeable to the an- 
nual changes and appearances ; every star was 
sujjposed to he fixed in a solid transparent 
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sphere, like chrjstal, end to accouot for' their: 
different moUone he was obliged to conceite a 
number of circles called eccentrics and epicicles^ 
which crossed and intersected each other in^ 
▼acipus directions, and, if any new motioii was 
discovered, a new heaven of cbrystats was form- 
ed to account for it, so that, as Fentinelle 9b- 
•erves, heavens of cbrystals cost him nothing, 
and he multiplied them without end to answer 
every purpose. 

Copernicus, in the 16th century» edopted the 
Pyihagorean system, and. taking the planets 
out of their chrystuUiue 01 bs, sent the Earth to 
revolve round the Sun \viih the other planiKs. 

Rcnnes de Cartes, a French philosopher, who 
was born iu the y«ar 1596, was the author of a 
new system, which has been so hfghly extolled. 
> and considl^red, by many, as the most extensive 
and exquisite in its contrivance of any thnt had 
yet been imagined. 

Calculating on the omnipotence of the Al- 
mighty, after explaining the formation of mat- 
ter, and its division into different elements, he 
proceeds to show that the Univeise^ might hav« 
assumed- its present form, and may be, for ever, 
preserved, by mechanical piinciples. 

To account for the motion of the ct'lestiiil 
bodies, the Sun is supposed to be placed in tii^ 
centre of a vast whirlpool of subtle matter, 
which extends to the utmost limits of the sv.s- 
tern ; and* the planets, being plunged into such 
parts of this vortex as are «\c\ual \v\ ^SLtttvixv^i >KVOa 
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themselves, are continually dragp-ed along with 
it, and carried round their several orbits by it<i 
constant circulation. Those planets. \Nhic!i 
have satellites, are, likewise, the centres ofother 
sn.al! w hirlpools, which swim in the great ont ; 
and the bodies, that aie placed in thtnj, ate 
driven round their primaries in the sam« maa- 
ner as their primaries are driven round the Sua. 

Now. ai the Sun turns upon its a.xis the 
same way that the planets move round him. 
and the planets turn round their axes the same 
WaV as tlieir satellites move round them, it v\a.\ 
ia]a«iiied that, if the whole planetary rejj^io:: 
was filled with a fluid matter, like that befoie- 
mentioned, the Sun and jalaneti, by a constai.t 
rapid rotation on their axes would communicate 
u circular motion to every part of this mediuiii. 
^r.d, by that motion, drag along the bodies, thai 
swim in it, and gi%e thtm the same circumvu- 
lut ic»ii. 

I ahiill now give some explanation of tlie 
system of that celebrated character. Sir Isaac 
Nev\ton, who brouiiht the system of Pvtha- 
gor<\s and Copernicus to the greatest ptr- 
tection of which it was susceptible. It will, 
liiereibre, naturally be concluded that it em- 
biaces the doctrine, that the Sun is the centre 
(jf our svstera, and that all the planets revulv* 
Hfund it in different periods of time, constitut- 
iDiT lluir vci'.rs, and that they likewise r«vol\^ 
i' und lilt 11 iiiiaginary axes, indifferent period;*, 
( uj,<>titutincr then days. 
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The most d?8tingutsbiog tenets of tbe K^w^ 
toDian doctrine are those respecting the phe- 
nomenon of falling bodies, and the principles- 
which produce the motions of the planets and' 
retain them in their orbits.. 

Ills attehtion wasdfawn to the contempla- 
lion of ttiis subject, by the circumstance of an- 
apple falling, one day, from a tree, Whilst he » 
was sitting in an orchard in the country, where 
he had retiried from Cambridge, in the y^ar 
1666, to aVoid the plague, which raged, at'(hkt 
time with great violence. 

He was led, by the abovfe cii^c4iti!i8tance, to. 
enquire into ihe cause of Weight, with which 
philbsophers have been so much enoibarrasfted, as 
to consicler rt almost inexplicable. The result 
of his refiections was, thai all bodies were found 
to fall to the earth in a direction tending to 
its centre, and that such was the case on what- 
ever part of the surface of it the experiment 
was made. . 

He condiided farther; that, if a hole was 
bored through the centre of the earth, that the 
weight of a body, if placed at the centre, wouid^ 
be nothing, as tbe same principle would act' 
upon it OR bbth sides of the centre, and prevent 
its proceeding beyond it. 

He likewise concluded that, although the 
velocity, of a falling body increases as it ap-* 
preaches the surface of the earth, yet, on en- 
tering the hole, it would decrease as it should * 
approach the centre, . where \t< tr«^ld %Vvi'%, vA- 
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remain at rest. Tiiis, he supposed, would be 
produced by an attractive force exerted between 
particles of matter, and that, as in its progretn- 
to the centre, the portion of the earth it wouiti 
pass would naturally increase, — the attraction 
would likewise increase, in a like ratio, until it 
should arrive at the centre, beyond which it 
could not proceed, as the attraction of the par- 
ticles of matter on the opposite side of the 
centre would be completely counterbalanced 
by that of those on the side at which the body 
entered. 

This principle is supposed to decrease in 
power as the squares of the distances increase 
from the surface of the earth, where it is sup- 
posed to act with the greatest power. It is 
evident, therefore, that this power is supposed 
to be subject to diminution either in descend- 
incr or ascending; from the surface of the earth : 
the orbicular motions of the different bodies 
(constituting one solar system) round the sun 
have been accounted for by this principle, an<i 
may be explained in the following manner : - 

It is supposed th«t the bodies, constituting; 
nur solar 8y^ero,may have been projected vvith 
great for/e in a rectilinear direction, and that, 
as soon a8 they began to move, the Sun's at- 
traction acted upon them and drew them to- 
wards it, and that, being acted upon by tw^ 
forces, they neither proceeded directly forwardi 
'.lor fell directly downward*, but kept a middle 
Gonrsc, and moved ronnd the Suii in curvilinear 
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^Tbits. These bodies are supposed, also, to 
have attractions towards each other, in propor- 
ticKi of the squares of their respective distances 
from each other, and the quantity of matter 
they respectively contain. It seems difficult, 
however, to reconcile the various situations of 
•the different bodies, which constitute our solar 
M'stem, as to one another, to the established 
laws of attraction, for how can we suppose it 
is susceptible of «uoh modification, as to per- 
mit those bodies to retain equal velocities 
when nearest, as wben they are at the greatest 
distances from eacli other. 

Sir Kaac Newton likewise concluded, that 
the^arth was that of an oblate sphere, and that 
this form had been acquired by a mechanical 
effect, arising from a centrifugal force supposed 
to be produced by its diurnal motion round its 
imaginary axis. 

Motion might, as easily, have been produced 
by omnipotence, by a projectil^le force, as by 
4iny other principle, but to retain its effect un- 
impaired, it is necessary to suppose that it must 
always be kept up, and with increased power^ 
so as to counteract the opposition of the dense 
atmosphere, through which the planets move : 
This, we must conclude, is not impossible to- 
the Almighty, — but that the form of the earth 
sbojulil have been supposed an oblate sphere 
from the supposed operation of the mechanical 
principle above explained, and that in the face 
of actual admeasurements of a degree both iu 
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France nnd England, is calculated to excite 
aslonishiuent, as the knowledge of mechanics, 
and the circumstances attending this globe 
w«re. even at that period, by no means calcu- 
latt (I to render the existence of such a meclia- 
nical principle reasonable ;* this may show 

* By the prejudices of education our Astronomers have 
been thus misled ; those prejudices ^hich, from infancy, 
attach, without reflection, to fashionable errors that lead to 
fortune, and which engage us to reject soiitary truths that 
lead to none. They have been seduced by the reputation 
of Newton, which has been objected to myself, and Newton 
had himself been seduced, as usually happens, by his own 
system. That sublime Geometrician proceeded on the sup- 
position, that the centrifiif^al force, which he applied to the 
motion of the stars, had flattened the poles of the earth, by 
acting upon its equator. XonvooJy a Mathematician of 
England, having found, by measuring the meridian from 
London to York, the terrestrial degree to be eight fathom 
greater than that which Ca^sivi had measured in France. — 
•* Xeivton,** says Voltaire^ " ascribed this small excess of 
eight fathom in a degree to the figure of the earth, which 
he believed to be that of a spheroid, flattened towards the 
poles ; and he concluded, that yonaoody having taken hi* 
meridian in a region to the northward of ours, must have 
found his degree to be greater than that of Cassiniy as he 
supposed the course of the earth measured by Norwood to 
be the longer of the two." It is evident that the degree being 
greater, and the curve lontjer toward the north, Xewton 
ought to have concluded that the earth was lengthened out at 
the poles ; but he deduced the directly opposite conclusion, 
namely, that it was flattened there. The truth is, his system 
of the heavens, occupying all the faculties of his vast genius, 
prevented his detecting, on the earth, a geometrical inconse- 
quence : he adopted, therefore, without examination, an 
experiment which he thought favourable to his system, not 
perceiving that it was diametrically opposite to him. Mo- 
dern Astronomers have, in their turn, suffered themselves to 
be seduced by the reputation of Ncu'toUf and by a weakness 
10 apt to warp the human mind — that of attempting to ex- 
plain all the operations of nature by a single law* Bouguer 
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how the human mind has allovred itself to aab* 
scribe to a conclusion* which, the- most^uper- 
ficial investigation would have proved so earn*, 
pletdy destitute of support. 

If we are to exert pur reasonix)g fa- 
culties upon any subject, the truth upon 

him^lfy Mie <»f their co-optnion, in Ms TVeoftie im Mrt^«- 
tkm^ book ▼» chap. 5^ ie& 2, fmgp 485, ^sayt iexpfesdy, that 
** CD this disooverjr of the flattening of the polet^tJie whole 
of Phyncs almost depends.**— *D« St, Pierre^ Advert to 
hit Shidkt •f lUiute, p. ^. 

According to Bouguer, a well-knowt academiciiM), in bis 
TVe^im on Kavigaiiony book iv. chap. 3, sec. 3. — " Refrac* 
tion elewites the stars in'Bppearimre ; and we are assured by 
an infinite number of certain obserntionsy dmt, «Hi#n they 
appear to us in the horizon, they are, in rei4ity, ^ or 34 
imnutes under' it.^ 

** You see, in fact rat this part of his- work a suMll table, in' 
which he lays down the greatest refi«ctionof the sun in* the 
horizon, at 34 minutes, tor all the climates of the globe,-— 
Bat how came it to pais that Barents should have Seen the 
sun aliove the horizon of Nova Zembki, «n the £4Ut Janua- 
ry, in the ugn of Aquarius, at five degrees twenty-five mi- 
mutes, wbfereas he ought to have been there in sixteen de- 
grees twen^Mtfven aoinutes, hi order to be perceived fn the 
seventy-sixth degree of northern latitudepwliere Barents then 
was ? The refaction of the sun then above the horizon was 
nearly two degrees and a half, that is, four times as great, 
nay, more than Souguer tuppoaes it l(> bc;=» he w^jgili only 
thiity-four minutes, orn^rly, for evcr^^clfmate'in general. 
BarerUt, in truth, was veiy much astonished to see the sun 
fifteen davs iooner than be expected, ami be could not be 
persuaded that it actually was only the S4th January, bnt' 
by observing, that very mght the opnjunetion of the moon, 
and Jupiter, annotnu^sd u>r the latitude 'of Venice at one' 
hour after mindight,in the ephcmerb^ Joseph '^Hlaj^and 
which took place that vei^ night ^at Neva Zeinbfe,>at 6 of 
the dock of dl^ m6m!ilg, in the sigjiioTTanrus ; wmchgave 
him at once the longitude bftolHltiiil tlbva^Zeflbbla, and 
the certuntv that it must be the S4th^ Jailuary«*^^*-^Z>r jSbtnt 
Fierre^t Upmaium of (he phtes^ p. utkrU 
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which we cannot ascertain, ought we not to 
embrace that doctrine which is most strongly 
countenanced by, and most reasonably ac- 
counts for the production of the different phe- 
nomena of nature familiar to us ? 

The phenomena of nature, familiar by daily 
observation, are rery justly supposed to be 
produced by chemical agency, in fact the evi- 
dences are too conclusive to admit of a doubt 
upon the subject. It is equally evident that 
the grand agent which produces those pheno- 
mena is the caloric or heat, which prevails 
near the surface of our globe ; the cause, how- 
ever, assigned for the production of this agent 
is scarcely calculated to produce conviction, 
for it does not appear reasonable to suppose 
that a calorific medium should only exist near 
our glpbe, and the other planets, so as to pro- 
duce caloric, by being acted upon by the solar 
li^bt, as we have no chemical analogy within 
the limited range of practical chemistry to 
build such a doctrine upon. 

SOURCE OF MATERIALITY. 

It has been demonstrated that all nature has 
had its origin from, and is supported by, chemi - 
cal action. This fact, which seems to afford 
such strong support to the following Theory, is 
adverted to by Mr. Murray, in his introduction 
to his Elements of Chemistry. 

The principle productive of chemical ph°no- 
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' tnena has been distinguished by (he name of 
attraction, arising, no doubt, from the elections, 
apparently exhibited in varions degrees, be- 
tween particles of matter; if, howerer, we can 
arrive at some knowledge of the grand agent 
which first produced the chemical results which 
nature, in her wide domains, displays, to which 
its evident and acknowledged effects in the 
operations of nature, as well as analytical, 
&s synthetical experiments, would seem to 
lead, we may probably be able to apply a term 
less at variance with the reasonable attributes 
of inanimate matter. 

This agent, it would seem, from our intimate 
acquaintance with its effects, we cannot hesi- 
tate to recognise^ as the expansive principle of 
caloric. 

When, however, with our very limited know* 
ledge beyond its effects in the operations of na- 
ture, we are inclined to enquire for the agency 
which produced the substances belonging to 
the mineml kingdom, which, chemistry de- 
monstrates must buve been the result of che- 
mical combinations, we are compelled to 
confine ourselves to analogical reasoning frem 
the known^ chemical operations of nature ; in 
this enquiry we appear to lose sight of a 
circumstance which might give it a parli- 
cular direction ; this circumstance becomes dis- 
cernible in the practical decomposition of bodies 
and the simultaneous production of fresh com- 
;pounds ; In these experiments it is silCnoat xw^^^- 
s 2 
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Jefis to observe, that a much higher degree of 
caloric must be used than what prevails near 
our globe : this would seem to point out that, 
the original formation of such bodies may have 
required the operation of this agent in a like 
intensity. And, as water, even, is known to 
he the result of the chemical action of com- 
i)ustion, may we not reasonably conclude that 
all nature is the simultaneous result of the 
tigency of caloric, but in a much higher degree 
of intensity than prevails near cur globe ? 

Being, therefore, thus brought to suppose that 
this earth may be the result of the operation of 
caloric in a high degree of intensity, we are na- 
turally led to the enquiry whence its operation 
could have disengaged the elements of which 
all materiality seems to consist, in different 
proportions, and degrees of affinity. In this 
reaeach, let us reflect from what source we can 
obtain some of the same elements, which are 
discoverable in material bodies. 

This enquiry leads us to look to the atmos- 
phere as the source whence materiality may 
have been disengaged, elements having been 
detected, in either, common to both. The con- 
stituent parts of the atmosphere, as far as can 
be ascertained, by chemical analysis, are in the 
relative proportions as follows : — 

Nitrogen Gas 77. 5 by measure, 75. 55 by weight 

Oxygen Gas 21. - 23. 32 

Aqueous Vapour 1. 42 1. 03 

Carbonic Acid Gas 1. 08 -.10 
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Chemical analysis has detected the same 
elements in many diiFerent material bodies in 
their native states* as 
Oxygen* in the different native Oxides> and SuU 

phates« and Water. 
Oxygen and Nitrogen, in Nitre. 
Carbonic Acid, combined with lime, in the dif-* 

ferent varieties of Lime-Stone, Marble, and 

Chalk. 

There seems, therefore, every reason to con- 
clude, that the atmosphere contains many 
more constituents, if indeed, not all that have 
contributed to the creation of all materiality, 
notwithstanding the experiments, to which it 
has been submitted, have only led to the dis- 
covery of those which have been stated. This 
inference seems strongly supported by the me- 
teoric stones, and other substances, which have 
fallen out of the atmosphere upon the earth, in 
different parts of the world, the former of 
which, although falling in parts so distant from 
each other, as Benares in the East Indies. 
Yorkshire, Venico in Italy* and Bohemia, 
having strict relation to each other. . 

AU having Pyrites — ;a coating of black 
oxyd of iron — and containing an alloy of iron 
and nickel — and the earths, which served them 
as a sort of connecting medium, corresponding 
in their nature, and nearly in their proportions. 

Besides stones, other substances have been 
known to fall upon the earth, such as iron, 
mercury, sand, sulphur, and aal!ghut^^>^% \*^vcw« 
B 3 
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May we not conclude, therefore, from the analo- 
gy of the laws of practical chemistry, that, the 
elements of which materiality consists, may 
have been disengaged from the atmosphere 
by the action of caloric, in a high state 
of intensity. Does not the fo.'raation of ma- 
f':^iiality refer us to the operation of a much 
C^reater intensity of caloric than pr«vails near 
our globe, when we reflect that similar bodies, 
'^ven water, are not its result in the degree in 
'v])ich it now exists? The evident conoreniali- 
ty between the atmosphere and matter seems 
further evinced, when we consider that hydro- 
gen gas must have been evolved and ignited, 
■hiring the simultaaeous creation of all matter, 
or water, which constitutes such a large portion 
of this terraqueous globe, could not have bet"i 
a result, and that hydrogen exists in pit coal 
and sulphur, and may probably constitute tlieir 
mHammable principle. In fact, almost the whole 
of the gealogical phenomena aflord indisputable 
evidence, in the extensive existence of car- 
bonates, coal, water, basaltes, and other bodies, 
that the original formation of materiality may 
have been the result of combustion : this will 
become a conclusion still more consistent with 
reason, when the following theory shall have 
been duly weighed. 
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lONITIBLE PRINCIPLE. 

May not hydrogen be reasonably consi- 
dered the only inflammable principle ? We seem 
paiticularly led to this conclusion, by the cir-^ 
. cumstance that a body which is as oxide, but 
does not pontain hydrogen, is not inflammable, 
whereas a body which contains hydrogen, is in- 
flammable, and even if an inflammable body 
be added to one in which oxygen exists, and 
which was not before inflammable, that body 
immediately becomes so. 
• Sir H. Davy has submitted that as oxygen is 
the only elementary body attracted by the po- 
sitive surface in the electric circuit, and thai as 
all compound bodies that are attracted by this 
surface, contain a considerable portion of oxy- 
gen, and that as hydrogen is the only matter 
attracted by the negative surface, which can 
be considered as acting the opposite part to 
oxygen, whether the difierent inflammable bo- 
dies, which have been considered simple, may 
not contain this as a common element. 

Nitre by itself is not inflammable, but when 
an inflammable substance, as sulphur, (which, it 
is stongly suspected, contains hydrogen,) is ad- 
ded, it becomes highly combustible, and when 
charcoal is added, this quality seems so much 
Increased, as to dissipate the compound into a 
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gaseous state, with such rapidity as to produce a 
noise, by the action of the expansion against the 
opposing atmosphere. All vegetable matter may 
contain hydrogen. This seems «uggested by 
the circumstance that vegetation is completely 
dependant upon the existence of moisture, and 
whereever moisture is, there is hydrogen as a 
constituent ; if moisture, therefore, is so gene- 
rally diffused through vegetable, and even ani- 
mal productions, may not hydrogen form a con- 
stituent, and impart their inflammable quali- 
ty. That sulphur contains hydrogen seems to be 
strongly indicated, as when any house is struck 
rvith lightning, a smell of sulphur invariably 
follows; in fact, may not the different liquid 
ucids even contain it, iirjjartins: to thera their 
liquidity; for a suspicion of moisture always 
ittends combustion, and consequently of the 
xistence of hv<lroc:en as a constituent. It 
•vould rippcar that pit coal is a lisidual carbo- 
nate, still containing a portion of the hydrogen 
of t!ie combustible body ; carbon is considered 
a result of combustion, probably arising from a 
partial combination of the hydrogen of the com- 
bustible body and the oxygen of the atmns- 
phere ; this combination may be progressively 
o?ercome, and its constituents contribute to 
the continuance of the combustion, until the 
body ceases to exist. 

May not the application of caloric, in the 
act of exciting combustion in an inflammable 
body, at the same time lessen the affinity of its- 
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constituents, as well as that of the atmosphere, 
so as to render the hydrogen of the former (its 
inflammable principle) ignitible» as also eji- 
able the oxygen of the latter to combine with 
the ignited hydrogen, and produce water, and 
support the combustion. There is a circum* 
stance attendant upon combustion, which 
seems to favour this suggestion, that is, that a 
much greater body of vapour and smoke is 
given out than can be considered the result of 
the evaporation of the moiature evident in tba 
body ; may not, therefore^ some portion of the 
moisture, evidently expanded during combus- 
tion, be the result of the combination of a por« 
tion of the hydrogen and oxygen during conn 
bttstiottf and which is progressively expanded. 



NEW THEORY 



OF 



PHYSICAL ASTRONOMY, 

^C. ^C. ^c. 



XT is unq.uestionably eTident that the Sua 19 
the grand tource, in the hands- of the Almighty^ 
of light and heatp although we hare not, hither- 
to, been able to divine how- these effects are 
produced ; indeed, there is every reaion to 
conclude that, whatever theories maybe raised, 
upon analogy, to account for the latter, the 
former must ever remain hid from us. 

Our reasoning on. th» laws of nature have 
been fraught with so much contradiction, that 
we can only make our judgments acquiesce by 
the general conclusion that, what, we canaot 
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satisfactorily reconcile to ourselves, is immers- 
ed in the arcanum of the divine secrets ; such 
must ever be the case, as to our being certain 
that any of our theories arrive at the truth, but 
our otherwise concluding so, however pious in 
I lie christian, is calculated to retard physical 
jncjuiry, as the rigid faith in existing doctrines 
to repress discovery. 

In the early ages, the Sun was considered u 
hall of fire, and this opinion even prevailed in 
rhe time ©f, and wag sanctioned by the celebra- 
ted Sir Isaac Newton, who considered that its 
;ieat, abating as the squares of the distance in- 
;:rease, remains at the distance of our globe of 
the temperature of our atmosphere, lie even 
ralculated the time that a body of its size and 
heat v;Guld toke to cool ; when telescopic ob- 
/iervrnions, however, were made, it was found 
that llic appearance of its surface by no means 
countenanced this doctrine. The veil of mys- 
tery, however, still remains so impenetrable, 
that even Dr. Herschell could not entirely di- 
vest himself of a similar idea, for although he 
considered and endeavoured to establish the 
doctrine that the solid body of the Sun might 
be inhabited, yet, on the authority of Dr. Brews- 
ter*s Encyclopaedia, p. 616, 617, and wbi( 'h i> 
unquestionable, it seems he was of opinion 
that the heat and light are generated in the 
outer of two strata of clouds, which he suppos- 
ed surrounds the solid body, whilst the interor 
stratum defends the inhabitants of the Sun 
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tfdVBt the fiery blt^ of tbe ^topendous 'fumace 
by which they are Hicloeed. The Doctor, how* 
ever, teeme to htre enterUined rather confused 
ideas upon this subject* for in a paper which he 
read befbre the Royal Society, 18th Deceinber. 
1794, h6 says, ** that tbe Sun has a very exten- 
sive atmosphere, cannot be doubted, and that 
this atmosphere coosista of tarious plastic fli^ids 
that ar« more or less lucid and transparent, and 
of'which tbe Incid one is that which furnishes 
ttS with lighty seems also to be fully establish- 
c^d by all tbe phenomena of its spots, of thf^ 
facuitt, and of the Incid surface itself ;" but he 
does not say one word about the solar heat 
being generated there. Upon this subjppt, 
however, he says, in the ^ame paper, " it may 
not (le aioriiss to remove a certain difficulty 
which arises from the effect of the Sun's rays 
upon ouf globe. The heat which is here, at 
the distance of 96 millions of miles, product d 
by these rays, is so considerable, that it mfiy 
be objected that the surface of the globe of the 
Sun itself, must be acorched up beyond all con- 
ception. This mmy be very substantially ans« 
wered by many prooft drawn from natural philo- 
sophy, which show that heat itf produced by the 
Son*s rays qi^y when they act upoA a calojrijic 
niedium ; th^y are the cause of the production 
of heat, by uniting with the matter of fire 
yrhich is contained in the substances that ar^ 
heated." A little further on he continues, " on 
the tops of momitains of a sofficUut Ktv^\:« ^ 



■■•■■.i ;».ti(udt; vihetfc clouds can very seldom reach, 
t.' sl:titei lliem fiom the direct rays of the bun, 
v.e iilwavs fuid reirjons uf ice and snow. Kow, 

t t:;e solaj lav^ tht'iustlves conveyed all the 
i'r.at vvt* fnid on tiiis ^luhf, it ought to be l.ul- 
\rA wlieie thbii coiuse is least interruirteil. — - 
.\^:«-n,t)ui- .I'jonaiUs all cuiifinn the c()ldnti> 
' * tljt^ lii^juT n^jriuns of the atmospheie ; aiiJ 
>:.^( ? thtTi fMro. even on our earth the heat of 
:«.. y siliiiiiioii depends i^pcn the aptness ot" the 
..ifduiiii lO \ield to the imprebbion of the soi^i 
^•■>-, wv have (.niv to admit that on the iSu:. 
.*--.. tiie L'iasiic tluidfe compoNing Ils atmos- 
, •' :»' and thr ma; lei on its .surfuce, are of dUcit 
• :i:\;je ::.s nut to he capable ofaiiv exceifhive 
...'I't tiun Ijoni its o\vn lays. 

*' AiK.'thti \seii-k-..r,\\n fact is, t'nal the solas 
. (.1:* vd tiie iaiL:est kns, thrjun into the air, * 
s* . 1 l(c;i>^mj no sensible heat in the place 
' i. cje ii h.\> been kej)t for a considerable linie, 

.htn.'Vilh its puiver of cxciling cuinbuiition xclinf 
. "jy;V uodiC:^ arc e.ipuscd, should l-c sujiicicnf :..■ 

.7.N' ihc most yejraclorij ^ab-'itanci's.'* It nia\, 
ii.eitiort, be seen, thnt Di. llerschell considei- 
'. trie Sun io be inhabitable. 
r.: ])i, JiiLWster's Encyclopccdia, p. 017, a 

fv il.ioiv is jvroposed, aj i'oUows — " The (»- 

. :;\ <•! liie liilciior globe oi the Sun ib \u 

:^ ix^.i ^^ hy;it may not act. a part in the t)iodur- 

' '■:, Oi i>it-rcr\.iiion (d the solar heat, on the 

<<AKr\)'y, i{ .-.j.-ivrius iiiL^hly probable and coiii- 

J ^ * rrc>eiJted to the 5un. 
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Mftteni wit*^' other djscbverieii, that the dark 
•olid * hocleos 6f the Sun is the masrazine 
ftoxA' which iU heat is discbargedr while the 
YamibbUs Or phosphorescent mantle, which that 
heat freely pervades, is the region where it^ 
light ir generated^ D^. Hifcrichell's own experi- 
ments assure us that iiuiaibte rays, which have 
the power of heating, and which are totally 
distinct from those which produce light,, are 
actnally emitted frooi the Sun ;, aadthat lumiti* 
oas rays, Ihcapaible of producing. heat, are dis^ 
' cbarfic^d 'from the same soarce.. These facts, 
thereforif, tt^ot only confirm- the theory which 
we have sfafed, but receive in .return from that 
theory the^pibht satisfactory explanation. Thie 
invisible rk'y^" wftich pVfv^'^- every pa?*r. of t4*» 
sofnr spe6trnni, ronuf'il.by a, prism; nnl wl-iu*- 
extend bev6'nd'it« feii extiemijy, are eiriittfi 
from the opaque riircleus.- and, ther»-fpri», *\-(!?i? 
no sehsalion'of Hg;ht'o;i'the hunuin retina, white 
ttie cdlou led rays- whiqh form the spfctnuii 
itself are discharged fiom the luminous matter 
that encircles the solid nucleus, and are, there- 
fore, ekidowed wiih* Ae property of illurriinA- 
tion< • Hence iV is easy to assign the reason 
why the tight artd heat or. (he, Sun are appa- 
rently always in a state of combination, and* 
^ /why tbe one einanation ' cannot be obtained 
without the 'Ather, The .heat' projected froju 
the d.ark bodvt i^nd the lisbt emitted from thif 
lutniiious' aloiosphere, are .'thrown ofT in linen 
oivergilYg^ ih every possible direction, so 'that 
c 2 



28 

ihr two radiations must be uniformly intrr- 
iMngif d. as in a stream flowing from two conli- 
jjuoiis sources, the heat must always accompa- 
ny its kindred element. That light and heift 
•cire two distinct substances, distinguished bv 
different prop( rties. is a proposition which 
srems to flow from the most recent experiments. 
We find the invisible heat of the Sun existing 
pepBratdy from its lig:ht. and possessing a de- 
gree of refrangibility less th^n the least refrtin- 
gible rnys of the prismatic spectrum. Light 
hap likewise been fonnd separate from heat ; 
and though it may be imagined that this arises 
fiom the extreme attenuation of the light, yet, 
uhen the liolit of the moon is concentrated by 
powerful burning mirrors, we ought, certainly, 
to have expected that the heat, if any did exist, 
would be appreciable by delicate thermometers. 
Evf rv Jitlcmpt. however, to detect heat in the 
ray^ f'^ the moon has completely failed ; and 
we sro. therefore, entitled to presume, that, a 
greater pioportiun of heat than of light his 
been absorbed by thnt luminary. If light ar.»l 
heat, then, be two different substances, endow- 
ed with different chemical and physical proper- 
ties, is it not unphilosophical to suppose that 
they are emitted from the same sou ice, wlun 
we liave actually two different regions in th^e 
Sun, to which we can, with more propriety, 
refer their origin V* 

" This opinion, which we proposed only a« n. 
conjecture, founded on the most probable ana- 
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logM» will rec^ite cdn>ideraKt« eonfiruimiioii if 
w«. caa adduce any atraiig analogifeai argu- 
ments' against the suppoaiiioa ibmt ihe-.Saa is 
a habitable world ; for, if the oucleaa is not 
fitfed for the reception of Hfioj; beines^ if is 
the more probable that it acts a capitaipart in 
Ihe production or pretertation of .Ih^ solar 
heat. Some argumenit -hi^v# alifady been 
suggeated relative to ihia. point Wa shall 
endeavour to illustrate two Other considerations, 
which, we trust, will liaira some weight in 
favour of our opinion. Siiiof those who consi- 
dered the Sun as a habitable world, fooiid this 
opinioi\ upon analogical argufienta, we are en« 
titled to avail ourselves of all the assistance 
which can be drawn from the same source/' 
-^^ If the Sun, thea» be a greai habitable 
planet, we may expect to find in it those points 
of resemblance to the other planets which are 
regarded as distinctive mackn of a habitable 
world; and, if we shall ^nd that any analogy 
which subsists with respect to all the other 
planets fails, when applied to the Sun, we are 
entitled to consider this diflGvepca as a proof 
that the $un is not ihhabit^^" 

" In proceeding from the remotest of the 
planeu to the centre4)f (h^ system, we find that 
a general law preyuls respecting the densities 
of the planets. These densities appear to in- 
crease as the planet is nearer the Sun. Thus 
we have for the denary of the 

Georgium'Sidus ' - - i5 

c 3 
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!dr8 - - - - 3? 

ikuih - . « - 4-1 

\'eiiU8 - - - - 5l- 

Meicury - - - - 9^ 

v> iii R single exception in the ca^tC of the Geor- 
Luui Sidus, whose density is not vet accuratfl / 
w.-Nceitalned. The densities unifornilv incrt-as^i 
.** ( ordiiig -.IS the habitable woild a[)proacht:s 
^o i!<e ctiitre of light and heat. We sliould 
tjMtlbre have expected from analogy, that t'^e 
i abjtable part of the Sun would have exceeded 
Mficurv in density; because it is nearer th:i?* 
'{.ul |>lanet to the source of light and heat. — 
1 his, however, is far from being; the case; tLe 
■ -itii^iiv of'tlie Sun is onlv 1, 2-15, ?. little oreat- 
': ihiui l[)e density of water : Here, then, we 
' C'U ii (unipltte bleach in the analogy whic'n 
•c ■.iniicij)att:d ; and it is no objection to thi^ 
';_(iMieiit tu say, that the situation of the Suu. 
■I: tie ct-ntre of the system, may exempt it ficra 
:lie «:tneral law k)\^ dtiisitv ; because this is a 
sirtual admission that the analogical reasonii.-g 
c:i which Dr. Ilerschtli's opiniori is found; c!. 
cannot be faijly *ap])lied in such a case." 

1 fehall only make one observation uj)on tlie 
fv:Tt ^oing speculations, as to the Sun being l.a- 
bitnble or otherwise, which is, that all analo;^y 
\elween the planets and the Sun s?ems to (all 



t4«..tb0O»y .of . th«. Qalttf • ^ tht)i&lait»ipr<q[io9f d 

fi^ect^ iet it b« thftt lo:««biohr)aU ibi.vpbi»nQ^ 
IP^MI^: Qf ^mUire^rdii^clly t)iiMllr.t#. ;;W«.luio# 
ttlA^i^he.^eAt decrea^f* in tr^y if{«ick:> pfogwa^ 
^i^iiaa the. distance. irQj3iL;0ur. globe* iocreiBeti; 
tiiis being the case, what intensity of cold mint 
n^^'pr^vail at tbe.di^taace of>^the'SuDr^ 1 Man- 
Vot^effaiB from iiuagiiting ibat^i^eoxongeaU 
ii^ th« iV;fry aifnospbere ;it8eJ/l'' May.not the 
^^a, therefore, ibe tbt ati»«sphere'io a state 'of 
fOngelat;ion, wi may npt jl$ atmo^phefe be 
tJMN^pait of the atnooapbefer.saffr^undiog the 
f pmp)ete .eongelatioQ« iii:a!alatt)o£paplial ck>n- 
[j^ation^ or. condensaitioii, hmsimt'tiO ihtlnoii-? 
t^p iOf ovr ja:ti»o.spbece ifheofffoodeniiod into 
clouds andivapour.: lltiy:«ot thaf^atmcKphejre 
Ube^s^Ue have a iiaular rielrfiptilra:qiiaKty te. oar 
atmosphere wb«a cQDdensad,:iabdvrefcact the 

^ Tbiae idei^ a^m .t6: bajcouaftenaAced kjt tthe * 
discoveries of Dr. Long^^iandAbe HUrereofhJOr^ 
Wollaston, and particularly by the simile made 
use of by the iatterf.lM UMMvailo ^s the result 
ofhis observations are not brought forward id 
suppoit of any hypothesis or theory, but in ex- 
pidnation of the general phenomeoa of the 
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«o!ar spota. •'^ When Dr. Long was extmin- 
mg the Sun't image, received upon a sheet of 
white paper, he observed a lars^e round spot 
divide itself into two, which receded from es^ch 
other with immense rapidity. 'Fhe Rjev. Dr. 
Wollaston perceived a phenomenon of a similar 
kind, with a twelve-inch reflector : The spot 
burst in pieces when he was observing it, like a 
piece of ice, which, thrown upon a frozen pond, 
breaks in pieces, and slides in various direc- 
tions.'* 

We have all observed the verv gfreat brillian- 
cy of the Sun*s rays, when reflected upon a 
piece of ice, when, therefore, material conge- 
lation can produce such brilliancy, what must 
be the brilliant effect of the elastic vapours of 
the atuiubphere when arrested by congelation ? 

I have only further to observe, that, if 
the ideas advanced in the following pages, 
as to the manner in which light is emitted 
from the Sun, can be considered as rea- 
sonable, it would appear that the light must be 
generated within its atmosphere, so as. in 
passing through it as a dense medium, to be 
refracted^ in coies, to the foci of the various 
lenses, it may constitute. 

* Brewster'i Eocyclopadis. 
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J shall ground my theory of Phy8icfi| Af tro- 
tiOttyv in the tame manner as that of 6j»ti<:9» ^B 
f^pLvit Vrsion, npoti Anailogy. 

Tnke a convex lens and present it t6 the direct 
light from the Sun, and» with your other Katid» 
boM a piece of paper behind it* and draw it 
bliok «ntil you sise a irety shining spot \lpotl it, 
•iwriting it as' small a* yon poisfbly ekAj tiy 
dm wing the paper backp and yon *willArtd« a 
yofi hpld the Jipna and paner rery steadj^ Ihat 
4)ie paper wjUl^be humt in ihat apatl^ to m f«ry 
short.time: The same etf^ct will Be proddced 
upon any other subsUoice having any combus- 
tibility in its nature, and» if the power of the 
lens be great, that of fusing almost, the most 
refractory subtances, whilst the lens, itself ac* 

quires no sensible heat* 

• . ■ * . • 

• See part of Dr. Hen^b^t m^^bt. MUei^hiMi.to. 
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PRIMEVAL IGNITION AND COM- 

BUSTION. 

Light having been created first, agreeable to 
holy writ.* and the Sun's disc, having been 
proved by Dr. Herschell. to be visibly convex.f 
may it not be deemed a reasonable conclusion 
that the atmosphere of the Sun may constitute 
transparent convex lenses, and that the light, ge- 
nerated within this atmosphere, may, in passing 
through it, be refracted in cones, to the foci 

* And God said, let there be light : and there was light. 
And God saw the light, that it was good : and God divN 
ded the light from the darkness. 

And God called the I'a-f, f?ny ; and tho Jnrkn?-^ nc card 
nighf. And the evenini' anil the moniini: were the lir^t dav. 

(icnc: iSf chp. \ , i\ o, i, b. 

7 ** In confirmation of those appearances, I carehilly re- 
marked, that the disc of the Sun was visibly convex; and 
the reason of my attention to this particular, was my being 
alreaciy long acquainted with a certain optical deception t^t 
takes place now and then when we view the moon, which is, 
that all the elevated spots on its surface will s-^em to be 
cavitie?, and all cavities will assume the shape of monntains. 
But then, at the same time, the moon, instead of having the 
convex appearance of a globe, will seem to be a larpe con- 
cave portion of a hollow sphere. /^8 soon as, by the force 
of imagination, you drive away the fallacious appearance <t 
a concave moon, you restore the mountains to their protu- 
berance, and hink the cavities again below the level o\ the 
surface. Now, when I saw the spot lower than the shining; 
matter of the Sun, and an extended plain, also depressed 
with shelving sides rising up to the level, I also found that 
the Sun was convex, and appeared in its natural glob^jiar 
itate." — Dr. Ilerscke'Vf paper. 
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lion arpuivii U, ai^d -m iImb ca«»f.agrefwl>i» lo'< 
u^' aqalogy, miiy j»«(t- fiiofe- poheivsof rajrs 'of 
light, acquire heat, progressively^ * as lbe]f: ap^'«' 

proach. their jioiqlf of lOonoeatriBitkfii-^.^ri'^dX 
until it amounts to the highest possible stat^i "^ 
igiiitipn?t- . : . ',Ur .i . ' i'. ' u/ ** 

Xigbt being proved) to be a mliteriaii 'sdb^*' 
stance, < from .itsi vnrioua phenomena^ and iai 
compression* may produce not ooiy'he«t,:but ' 
combu^tipa iu a/ay combuftttbla . body j! ii»»ay 
be^ f^^Qna(b)y. deuced that'lbe'niya' oflighii'> 
acting. :qpop. .^oh -^otherDwith gneat t^locily;* 
under tb^iu^ippredsioiH itiia evident they. in tfst 
'be -subject. to« n9|tr« and-atTtheir.points^.oon**' 
centraticui* niay be heated:lo.the highest at^Ue- 

.of ignition?: .M?..:..::..; y-^Vll -.'i^../ ' 

If ;the.,abov.^ 4;iP^. be supposed ' reasonai>ley ^ 
whichivill boiinafkf much mora apparent in tbe 
sequel, what must have been .the effects *prc«- 
duced by tl\js igiM^ipD -^06 the chaoa (aaiit has 
bjee^idenomipatef^.iy.bicb filled the:endle8i fix- 
}>an8e of the Universe ? 

I conceive :I|m^ tiN9 fs<istra->eriight» which 
are now dire^led tp^od iiluminnte and .wari»^ 
the d^Ser^^ |^lM^«ttflt wbtch; oou^pode ounwlar 
system* were ^rel^a^t^d in cones, at tb6^ fiJst 
creation of light, pjrofyeedi«g bo to their pointat 
of concenUratJQnj orthe foci of their. rel»pecti-ter' 

* This idea has been sug^ted by the efiects prefaced 
by the metallic tube, tbir aaalogybfaFli^ aMv be ftreagui- . 
ened adMn. wefeoniiauatlMeaiplsnetidn erl!ighttiiiH| ai{^' 
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lenses, but diiTerent from those which still exist 
in having revolutionary motions round the Sun. 

In the first chapter of Genesis, verses 1 and 
2, it is written — 

" In the beginning God created the heaven 
and the earth. 

'* And the earth was without form and veld : 
and darkness was upon the face of the deep : 
and the Spirit of God moved upon the face of 
of the waters.*' 

And after light had been created as mention* 
ed in the 3d» 4th, and 5th verses, already quotec^. 
It is written in verses 6th, 7th, 8th, and 9th — 

*' And God said, let there be a firmament in 
the midst of the waters, and let it divide the 
waters from the waters. 

" And God made the firmament, and divided 
the waters which were under the firmament from 
the waters which were above the firmament: and 
it was so. 

" And God called the firmament HeaveiK 
And the evening and the morning were the se- 
cond day. 

** And God said, Itt the waters under the 
heaven be gathered together unto one place, 
and let the dry laml appear : and it was so." 

If, therefore, we are told that, in the begin- 
ning and before light was created, the earth was 
without form and void,* and that after light 

* May not this cenvey the idea that, as its elements ex' 
isted in the atmosphere univerially diffused, without any 
determinate form, it is spoken of as existent but without 
form and void. 



^was crealeU, the different otlrcr parts of the 
vcication were evolved in the order in which it 
is reasonable to conceive, from their nature, 
they would have been created by the agency of 
caleric or heat, is it not reasonable to conceive 
that all these wonders might have been the re- 
sult of the inconceivable heat which the cones 
must have possessed at and near these points 
of concentration ? 

Might not the first action of the high state 
of ignition at the points of concentration of 
those cones which had revolutionary motions 
round the Sun, after having decomposed the 
chemical composition of the atmosphere, and, 
consequently, rendered it incapable of retainincr 
all the elements it before held in imperceptiblo 
solution, have formed water or moisture by the 
combustion of the disengaged hydrogen and 
oxygen gases, and, having immediately after* 
wards evaporated it, formed a firmament by thus 
dividing the waters which were ander the fir- 
mament from the waters which were above the 
firmament. 

It appears a reasonable conclusion, from 
being explained as the first results after the 
creation of light, (with the existence of which 
<our experience teaches us to couple heat) 
and from the manner in which it is explained, 
coupled with the division of water, that by the 
word firmament, is meant the rarified part pro- 
duced by the action of the ignition. There 
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'-t I n.s, ill fact, no g:JoniKl left for doubt, for it 
j- t\j)ies.sly stated, that God made a firniainent, 
'.ftid, therein/, (it would seem is meant) divided 
t.!je waters which were undei the firmament from 
•'. :)e waters which were above the firmament. 
Ai the same time tliat the procesj^es of form- 
i.L; Vv-.Uer, and its jjartial evaporation were 
. Viio .11, ijii'_:lii. ui3t the otiier diseno-a^'ed che- 
:: iC'l L'lemtuts, by their elective a/Hnities for 
• ch oilier, have formed the different fixed ho- 
lies, wliich wo find composing:;* part of our ter- 
:: 'j'.toiis ^lube ? may not the sea l^e the super- 
.'. ^?iiiu]anL water v/hich could not be evaporated 
V the prevailin^i!; Iieat i This seems evidenced 
' u mo>l reir.aikable manner, by the dilFerent 
.-'tvi v;ljiv'h sea water holds in solution, for f 
•jjsider it reasonalde to conclude that the 
'A iter, whilst it was fornjinir, miiiht have some 
>r il.rj different salts, which were forming at the 
.-<::i^e time, dissolved in it \^ this seems furthei 
-V denced by the well-known fact, that fresh 
wj'ter lias its origin from evaporation, or more 
'irecllv, distillation. Does it not, therefore, 
c-c cn)e a reasonable conclusion that only sea- 
\y rter was created in the bejiinnin^, and that 



' ** And God said, let the waters under the heaven be 
: ic: ercd totjether into one place, and let the dry land ap- 
(. ... ; LUid it was so. 

• And (fod called the dry land earth ; and the gatfwnn;^ 
■t^^rfcr of the waters called he seas : and God saw that it 
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Ccnciisy ckap. 1, t'5. 9 and 10. 
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fresh water had its origin hota the recondensa* 
tion of the water, which was evaporated during 
the formation of sea-water, in the form of rain. 

I have explained the above effects as bein^ 
confined to the cones which revolved round 
the Sun. 1 shall now endeavour to explain 
why they have been produced by them only, 
and not also by those which were fixed and had 
no motion. . 

In the first place^ it is necessary to point out 
the fixed cones, or those which had and have 
no revolving motion. Tliese are evidenced by 
the fixed stars, which are their points of con- 
centration» The ignition exi>ting at and near 
the points of concentration, render them visible 
to us, and tlie ignited rays crossing at those 
point?, occasion the twinkling of the star«, 
which is the distinction, to the naked Vvr, ►^.- 
tween them and the planets. 

What might have produced a diftVrent resilt 
from the effects of those cones which had mo- 
tion, from that of those which were fixed an-l 
had no motion, I consider might have he.en 
that motion ; for> I conceive that after tiii^ 
ignition had disengaged the elements, and u hi is t 
th«y were forming, by their elective affinities, 
compound' gaseous bodies*, (pi. ly a.) the cones 
moved" on, and left spaces of cool atmosphere, 
through which they-were forced back into the 
rarified parts, by the dense atmosphere rushing 
in to recover the equilibtium. This cool at- 
mosphere may have bad the etiect of conden«- 
D 2 
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T;^ tlii/b-e cornpouiid gases, whilst |>d:isiri<^ 
1hiou<;h it, into fixed bodies: those fixed bo- 
•- if s, I conceive, would be drove nil Iroin the 
{Oiiits oligijitioa, and, as the dense ainios|)heif , 
voiistantly rushing in, would keej) :!uiu in lh( 
t cries, would, consecjuently, be drove up the 
coiics. — (pi. 1, b.) 

lliis jirocess must have procccued verv la- 
y»:dly, i^nd soon filled the con-.s uitii bodies^ 
..nd water ; (pi. 1, c.~^ when ihis had taken place, 
t::e ravs of li£;ht havintr been ii.teiceiJttd ficm 
•,)dbsing to the points of concentration, \i-e in- 
n:tion must have ceased. T!:is ;)ioce>s miiiht 
';ave proceeded in the ie:.})ect:v-j cones, witli a 
rr.pidiiy proportioned to il.e .. ! . ilies o( their 

::'i JtluC. S.^ 

Might not th^-se l^odies and water have beeii 
kcDt in the cones, and fornicd iiuo a sphere in 
idc'n cone bv the .surrour.'.'.iii;'- dense atnio^- 
I'liere pressing in to rcjevor ::*;; ^ rjuilibriun:i ; 
1/. :ght not tile dense atmosj;Lert. behind thus., 
spheres, (d. 1,) beini:" left witliowi cuntioul i the cd- 

^ " And God saw every thing that he h\\(^ r\nde, and, be- 
hold, .'-' iuas very <;ood. And the evening and the raorning 
v.crc the sixth day." 

(rrneJs, chap. 1, v. 31. 

" Thus the heavens and the car:h were firiibhed, and alJ 
the host of them. 

" And on the seventh day God ended h.is work which ht 
!:ad made; and he rcBted on the seventh day trom all hit 
V. orkft which lie had made." 

Genesis J chap. i?j w. 1 and i?. 

It seems doubtful \%hether all the bodies which fill the 
endless expanse of the universe, are not implied in the above 
passages, as having been created in six dayv 
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loric behind having ce^ietl, and an intense raiify* 
ing power still continuing to aet on their sides,, 
presented to the Sun, (d. 2,) and preventing the 
eicterior dense atnaosphere, on their sides turnr 
ed to the Sun, from rushing in with sufficient 
power to counterbalance it^). hai^ei pressed them 
towards the Sun until they had arrived at those 
parfs of their cones, inhere the eUstic spring 
of repuUion (if I may use the expre3sion). of 
the expanded atmosphere, near their surfaces, 
presented to the Sun^ was able to counteract the 
pressure €*f the dense atmosphere behind them ; 
those spheres therefore, I conceive, may have 
Ixecome stationary at those parts of their cones, 
(pi. l.eO 

The cones which had no motion, produced 
no bodies, because the processes of expansion 
and decomposition were constantly going on in 
the same place, consequently neither time nor 
space were allowed for the compound gaseous ' 
bodies to be condensed into fixed bodies, be- 
fore they were pressed back again and under- 
went re-expansion. — (pi. 1, f.) 

To the non-chemical reader, it may appear . 
very unreasonable that water should have been 
the product of heat, or rather ignition, but to 
the chemist it is only necessary to observe, 
that the same ignition, which, in its course de- 
composed the atmosphere, and disengaged it^ 
elements, and enabled part of them to exert 
their elective affinities for each other, and 
form the fixed bodies of wWxcVv ^^xv o^ ^^'^ 
D 3 
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g!o\)e consists, might have inflamed part of the 
disengaged hydrogen gas, and by the combina- 
ticu of part of the disengaged oxygen gas, have 
formed water and sea-water, as has been alrea- 
dy explained. One of those bodies, so created, 
vas our terraqueous globe. 

There is a circumfitance, well-known to che- 
mists, which corroborates the foregoing doc- 
trine, in the very strongest manner, which is, 
that the chemical decomposition of all fixed bo- 
dies requires much greater heat than the solar 
heatuhich prevails near our globe. Does it not, 
therefore, become a reasonable conclusion, that 
this jxlobe, or the matter, of which it consists, 
TTiUst have been created such chemical com- 
pounds by much greater heat also ? 

There is another most remarkable evidence 
in favour of this theory, which, although, no 
dciibt, observed by every person, has not, hi- 
therto, been comprehended. At the meridian 
of a very calm and hot day, a most elastic fluid 
\*i;l be seen springing up to the height of about 
-^ loot from the sfround, or roof of a house. I 
have frequently been surprised with this appear- 
ance, before I discovered this theory, the cauj^e 
of which I could not imaorine, for I have always 
been satisfied that it was not the evaporation 
cf moisture, as no rain had fallen for a consi- 
derable time before. The discovery of this 
tl.eorv, however, dispelled the mystery in whicli 
this phenomenon was enveloped, and elucidated 
that it was produced by the repulsion of the 
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dense atmosphere, which ti conataotly ruthing 
lin upon the lurface of the earth to recover the 
equilibrium, in a greatly increased atate of ex- 
'pansion, by the accumulated h^at of the ground 
or roof ^ thisrepuliion ofexpansioa renders the 
effect »iBibIe. 

It was this agency which, at its firat crea- 
tion, made, and has, erer since, kept this globe 
of a sphprical form, and which brought it to. 
and has ever since retained it in its present si- 
tuation : it likewise produces the phenomena of 
falling bodies, known by the name of gravita- 
tion, and the conrexity of the sea, and of al! 
other portionn of water, (however small) upon 
the s'ltface of our globe. 
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CONES OF LIGHT NOT OF GREATER 
DIAMETER THAN THE PLANETS IN 
THEM. 
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The cone of ravs cf liirht (bv which the 
earth and tlie other planets have been created, 
and have been ami are enlightened) are nearly 
of the same diameter with the respective bodies 
m them, or. at least, they are not larirer. for wo 
'3g not see a ray of lig;ht escape on either side, 
unless, sometimes, when we see the phenome- 
non called the Aurora Borealis 

Was the cone of ravs of lisfht of larger dia- 
meter than the earth? I conceive that a fringe 
'^f rays w^ould surround it at night, and have a 
very bril!i?.nt appearance in the otherwise pre- 
vailino: darkness, no doubt the same as that 
produced bv those sheets of ravs of lio'ht, whiich 
p3ss t(^7'oids the north and south poles in the 
I*>pring and Autumn, which are called the Au- 
rora Borealis.* Did the ravs given out bv tlie 
Sun vf rv'.'.de generally throughout the expaii'^e 
•i the ;;:::verse, or, even onlv bevond the space 
v-ccupied by the earth, we should have no night; 

• I am decidedly of opinion, that this phenomenon is pro- 
duced by sheets of light passing the margin of the earth, 
which nay not be of equal • diameter with the cone, Rt 
those parts which may be presented to tiie Sun at those pe- 
rjods, ard that the colours are produced bv teCr-xcUoT- . 
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for it is evident^ from tbe^brilliancy of the tails 
of Comets, (which may be produced by part of 
the rays of their cones, which may be of greater 
diameter than their bodies^ passing them) that 
such would be the effect. 

In further evidence, let us observe the rising 
and the setting of the Sun, and we shall see 
that, in the former case, there iB not a ray of 
light, direct from the Sun, to be seen until it 
begins to appear above our sensible horizon, 
and, in the latter, when the Sun is descending 
below it, that the parting ray will dart across 
us, and that, afterwards, not another will be vi- 
sible. It may be asked, if rays of light do not 
pass the margin of the earth, after the Sun has 
descended below our horizon, why do we not 
immediately see the stars? In at»wer, I have 
to observe, that light is reflected from all bodies 
with plain surfaces, in an ar^^gle ec[ual ta that ot 
its incidence. If, however, the body has a 
convex surface, as the earth, the rays are re- 
flected in a wider angle than that of incidence, 
in proportion to the convexity of the surfaop 
upon which they impinge ; the reason, there- 
fore, we do not see the stars immediately, is 
because the direct light which impinges upon 
the earth is reflected from it in the angle in- 
fluenced by that of incidence, and the convexi- 
ty of its surface : this reflected light,* therefore, 

* Might not this reflected light frpm the earth constitute 
whtt hat beeu called the zodaical light ? 
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intervening between our eyes and the stars, in 
and near the horizon, eclipses them ; but as we 
recede from this reflected li^ht, and its anole of 
reflection progressively ceases to intervene be- 
tween us and them, they gradually become visi- 
ble. 

Another reason why I cannot think tliat ihe 
cone of ravs of li^ht is, iifnerallv, of lar^rer dia- 

^ O 'ITS .' ' O 

meter than the earth, or that light pervades 
generally through the endless expanse of the 
universe, is because, was either the case, the 
stars beyond the diameter of our globe would 
be equally eclipsed from us during the night, 
as they are during the day ; it is evident such an 
effect would ensue, when we reflect that the 
reflection of the light, which illuminates the 
earth, after the Sun has set, has the same effect. 
It may be objected that, as the rays, at nic^ht. 
would not act directly upon us, they would not 
he so powerful as to eclipse that reflected from 
the stars : this, without due consideration, might 
appear plausible, but how futile will it not ap- 
pear when we reflect, that the same effect is 
produced by even the reflected light from our 
globe, after the Sun has descended below our 
sensible horizon, and that that reflected light 
even does not act directly upon us, but only 
intervenes between our eyes and the stars, in 
nearly the same manner in which any direct 
rays of light, which might pass the maririR cf 
the earth, would. 
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In order to ascertain bow this effect is pro- 
duced, we have only to reflect that, if we look 
into a deep well, and there should be a star 
perpendicular to it, we should be able to see it 
very distipctly, although it should not be dis- 
cernible, if we look directly towards its situa- 
tion. This shows that, the rays of light, al- 
though reflected first from the star into the 
water, (where they produce its image) and af- 
terwards through the water to tho eye, are ca- 
pable of making the star visible, yet, that the 
rays reflected from the star directly to the eyes^ 
are incapable of producing the same effect : 
This leads us to inquire what can occasion this 
discordance. The circumstance which is cal- 
culated to clear up the mystery, seems to be 
that the eye, whilst directed to the star, has, 
at the same time, a great body of rays of 
light intervening between them, whereas, when 
looking into the well, a very trifling quantity of 
rays intervene, and none of equal brilliancy 
proceed with those, secondarily, reflected from 
the water to the eye. It seems evident, the re- 
fore, that this discordance is produced by a 
greater or less body of light intervening be- 
tween the object and the eye. 

There is no doubt, however, that the propin- 
quity of this reflected light, or even of direct 
light passing between us and the stars^ increas- 
es their effect, for we can distinctly see stars, 
thryogh the tails of comets. 

It may be asked, if the direct rayjt of light 
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from the Sun do not extend beyond the space 
occupied by the earth, how can the beautiful 
skies be accounted for ? I answer, very easily, 
for \yp see those beautiful skies only of morn- 
intrs before the Sun has risen above the horizon, 
and shed his direct beams upon them, and of 
evenings, after he has descended below our ho- 
rizon, and consequently withdrawn them.^ — 
These beautiful skies, therefore, it would seem, 
are produced by leflected light, and not by di- 
rect light ; for if this was not the case, we 
ought to see the same effect produced during 
the day, when the cause is in constant opera- 
tion. 

I have, therefore, no hesitation in sayii g 
that I think the general expanse of the ui i- 
verse is equally dark by day as it appears to tis 
by night, and that we are only impressed with 
a contrary idea, in consequence of the direct 
and reflected light rendering it imperceptible* 

An opinion has been advanced, that the 
rays of the Sun are given out parallel to each 
other, and in support of it, it has been advanced 
that, was this not the case, the shadows of ob- 
jects upon our earth would not be equally 
broad at their extremities as at the objects : 
To render this doubiful, it is only necessary to 
mention, that, agreeable to the laws of the 
reflection of light, it is not reasonable to sup- 
pose they can be given out parallel, unless we 
suppose the Sun to be flat: if, however, we 
suppose the Sun to be spherical, of which there 
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is SBfficieDl evidence, the only other manner, 
excepting that contended for in this theory, 
in which it is at all reasonable to suppose a 
spherical body can give oat its rays, is by 
individual rays, each perpendicular to its own 
base. 

The heat which prevails near our Globe, and 
its rapid decrease as the distance from it in- 
creases, seems to aSbrd one of the strongest 
evidences that the rays of light are refracted to 
it in a cone. The comparative trifling heat, like- 
wise, which prevails at the immense distance of 
from 93 to 96 millions of miles from the Sun, 
seems to prove, when we reflect on the intense 
heat produced by a small convex lens, (the ana- 
logy with which I set out) that those rays must 
converge at a very trifling angle indeed : this 
'^ngle, in fact, is so trifling, as to preduce no 
sensible difierence between the breadth of the 
shadows of the largest objects upon our Globe, 
at their extremities, and at the objects. 

iEronauts, and travellers who have visited 
mountainous countries, have invariably reported 
that they found the cold increase progressively 
as they ^ftcended,"* tk^ latter always experienc- 

* The MathenmtieiBiM fent oot by the Kmg of Frtsce 
to South Ansricft, to make observstiont on die ^gare of 
the taitb, reported that, they found the cold on Knchincha 
tztremely inteiMe, and that though the Mnallett crevice viii- 
ble in their but was stopped, the wind was to pierciog that it 
penetrated through, and :dM>qgb the hut was tmali, crowd- 
ed with inhabitants, and had several bunps continually burn- 
ing, the cold was so great that every person was obliged to 
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«• *. nt r'^e sMrno tii.^r-, a (iirilcnJy of brpnliiinof. 

• . r"; iH-s^ nf stoirji\i 1). voiniii:i:^, (even hlood) with 
^ :<]<! !;)*•««; r;f h,;ul. arifl nt (•."rtain lieiohts. fvarv- 

'.: "1 (1 nV-Ffil phicf^.s:. iiridtT the infliipnco o' 

•■dl circiniivtiMires,') friinM rroions of ♦ v- r- 

■'\rZ '.' '"^ 'IP'! j<no*v. rirul tl:at in tb? :r: st 

■» 'i:- I- ! 'i ■/'"/', 'v'i;;^t thf Leo-, ill t!;.' (N;uTii- 

' ^-Ji'^, r-.' ■,! :»::•; v» r^s excessive'. Tiiis S'-eu-^^ \r 

' 'irjo ^ '^■. I'i'- t-f'orv. (or no lIo:J!)^., \]\'.^ i?i- 

••:.•'• ' (• l<! ' \;>fMfnr(.r] in [jrop.-^rJion to thr 

.-•-^ii( '- I'fi ri^ ii.r c^irviliiu'nl siufnco of th-.* 

-'w'^cf fr-^.fi i:-' joint of ron<"pp.t.rnti«?n. 
.'.;) . '■•; rti'-n l^.-^.s iu-'?!) sltuloH ni;-aiiist, {])!.•; 

• . i.v. ('■'] .'-.cr. ■;•'.:(. of the heat denr'asi!;.; ,<;ii 
■:;i(''^ivMs V. f.- ^.>;t"iul from the siuface of ihr 

• :'r:h : tli;-. howpvrr, instead of const itutiiiq^- nn 
':Vir«"n(M;. is rMuMiiated to cniM^i.'in it, fcir tl'.ix 

:-,i;"lh iiri:-.'; !,r(.iji;i'it b%* the cltT^e atmosjjlirre 
.eiiind i\ to thut part of too C'>ne where the 

; irifac.ticr tK^nr it, a( ting !ipon tlie njore distatit 
■'MIS': nt;r.osj)!iere on the side turned to th;* 

Sun, i-5 r.aj)al.i(-' of ch( ckincT tlie earth, and tiio 

• i.vr a chnfi.ii! dW:\ o^ coalti. Bv the severity of the cold 
•'ip-,' !'.ot wt-vn ssvfiled, and ^rcw so tender tliat tluv tfoidd 

V. ft 

r v.i>'': •ritlv^iit extreme piin ; tlieir hands also were co- 
■ T'd \vi!h (• 1 P>!uins, and their lips so svsei'ed and cho})ped, 
... (.vM-.v jn ititin in speakinji; made them bleed. 

■ i. HnivjiHM-, \v!i<) v.-p.s ergpgcd in the sarrie expedition, 

V i. " rhv*re i-;, in all this ranij? of mountains, as f,ir i^n 1 

' v^ trnvfllrd, f« co-stnr'.t: interior hoiindarv, beyond which 

T : .• *,!> iw TU'vrr nif^ItH : this boundary, in the midst of tiu^ 

• -rri 1 /«' ^, 1 r^'ind t(» lie 2iv>4 fathoms above the level ©f 
I- ^ South Sc:i."' 
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d^ute atmosphere behind it, there can be but 
very little of the heated part of the cone be- 
tween th6 earth and the Sun, and ki conse- 
quence, the heat must decrease very quickly as 
we ascend from its surface, the earth having 
been brought to that part of its cone where tbe 
heat begins to have a sensible effect.* This is 
too evident, from the whole theory^ to require 
further explanation. 

I shall now explain a ph^nomenoti that will, 
probably, elucidate this part of my theory, more 
than anything I have yet advanc!«d. 

* I ant of 'opioion that the expansive repuldon of the 
dense atmosphere, oo the side lurned to the Sun, by the ca- 
loric near the E^th't surface, U tl^ Hgent in cbecUiog the 
earth and couDteracting the dense atdio'*phere behind it, in 
strict analogy with the agency of steam; for was this not the 
case, wouIcTnot the dense atmosphere force the earth on un- 
til the dense atmosphere became equally powerful en oiie 
side, as another ?- 
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THE TAILS OF COMETS. 

The doctrine upon the appearances of the 
tails of Comets, has, hitherto, been indeter- 
minate, some ascribing them to superabundant 
heat, or ignited particles, given out by thefti ; 
this opinion had its origin from the tails as- 
suming a much greater length and brilliancy 
as they approach the Sun, and are near their 
perihelion ;* It is, however, at the same time 
acknowledged, that no satisfactory knowledge 
has been acquired on the subject. 

I conceive that all the appearances of Co- 
rnets may be satisfactorily explained, and ac- 
counted for by this theory. 

To reconcile their appearances, therefore, to 
it, I have only to suppose that the cones of rayi 

* Tycho Brahc and Appian imagined that the tail was 
occasioned by the rays of the Sun, transmitted through the 
nucleus of the Comet, which they believed to be transparent 
l;ke a lens. Kepler thought that it was the atmosphere of 
the Comet driven behind it by the impulsion of the solar 
rays. Des Cartes ascribed the phenomenon to the refrac- 
lion of the nucleus. Sir Isaac Newton maintained that the 
tail <jf a Comet is a thin vapour ascending by means of tlie 
Siin'i heat, as smoke does from the earth. Euler supposei 
that the tail is produced by the impulsion of the solar rays 
/Iriving oft'the atmosphere of the Comets, and that the cur- 
vature of the tails is the combined effect of this impulsive 
lorcr, ami the gravitation of the atmospherical particles to 
ihe nucleus of the Comet. Dr. Kamilton suppoees them to 
L:e firtaiLs cf electric matter, 
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of light, which were Yostrumental in their crea- 
tion, and in thn prodtietion of all the phenome- 
na attendant upon tbem, -are o( brgef (JHoit^ter 
lh|in the bodies of :the Comeii : %\Me b#£f«. 
therefore, being inoap^ible of>>ii>iercepting the 
whole of their cones of light, the: -outer rays, 
which are not intercepted^ pass them to the 
rear, and form (what has, hitherto, been suppo- 
sed to emanate from them), those lucid appear^ 
ences, called their tails : this seems greatly 
strengthened by thos ^ appearances being always 
on the sides of th-^ Comets that are turned from 
the Sun ; that appearance on the side of Co^ 
mpts turned to the Sun, which has been called 
their heads, in consequence of being surround- 
ed by a fringe of rays of light, may be explain- 
ed very reasonably, as being produced partly 
by the reflection of a portion of the light im- 
pinging upon them, and partly by the light 
being generally spread out by the •bstruc- 
tion of the nucleus, in the same manner as 
water, under similar circumstances, when ob- 
atructed by a stone; the dark shadow imme- 
diately behind the nucleus, as well as the 
curvatare of the tail, which will be treated of 
when I come to the consideration of the su*>- 
ject ^specially, seem to go hand in hand with 
the other eridences, 

It may be objected that the rjir^. xi^?f 
passing the bodies of the Comets, w:'M c :i 
tinue their course to concentration ; thU, h r*^* 
ever, eren should they recorer their orij/iai 
J 3 
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cGurso. ^\e r?innot be sensible of, for, aficr 
they pi' (t((l some distance behind the nu- 
cleus, t i<^y become equally invisible as they 
were before they were obstructed. It would, 
indef^^l. seem reasonable to suppose that. thf» 
T7^\-', which pass the Comets are rendered vi- 
<r)le in consequence of being turned out of 
ihejr rio;inal course, and that they become again 
invisible, after having passed the nucleus some 
(iislance. in consequence of resuming that 
( onvse. 

Having brought forward so many evidences 
in favour of the idea, that the cone of light 
which enliirhiens the earth is not of greater 
(iiamttfr than the earth, which equally apply 
{r> the othf^r plants, 1 shall now bring forwtird 
a piiiiionienon which will add strongly to the 
c onclusion, that the light is given out, or rather 
refracted bv the Sun's surface, or tts atmos- 
[.here, in cones, in all directions around it, to 
• )iiiis of concentialiop. 
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THE STARS. 

a 4 

The fixed Stars are not considered to belong: 
to our system, but in consequence of their im- 
mense distance, and the great splendour they 
possess, as well as the impossibility of ascer- 
taining their forms and motions round their 
axes, (if they have any) are supposed to be so 
many suns, having their different systems re- 
volving round them. 

I am, however, led to think, they may be the 
concentrations of different cones of light re- 
fracted from the Sun, * and which have produ- 
ced no opake bodies, as I have filready explain- 
ed, page 44. 

It may be objected, that it does not appear 
from my reasoning, what occasions the ir- 
radiancy of Stars ; this, however, I have no 
doubt, is produced by the rays of light (in 
a state of ignition,) crossing at their points 
of concentration, with their immence velo- 
city of motion.f It may even be advanced, 
that the concIuHion to be drawn from the ana- 
logy of the concentration of a cone of rays oi 

. * Maj not thif reaiomibly explain why Start do not ap- 
pear larger when the earth is in that pirt of its orbit which 
is nearest them, than when it is farthest from them ; {or, if 
Stars are concentrationi of cones of light, they can oc- 
cupy but points, (mathematically, no space at all,) and con- 
sequently can onfy be points, at what ever distance we may 
be from them ? 

t This motion has been calculated at the mte of 800,000 
a^ilei ia the iqcond of tiipe. 
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light, by a confex lens, bears decidedly against 
me, as no radiance, nor even lucid appearance 
is thereby produced, not so much as even to 
mark the spot where it is concentrated, unless 
it is made to concentrate upon some object. 
All this I admit, but it is forgot that our horizon 
at night, is not illuminated in any other way 
thr^n by the reflected light from the Stars and 
Planets, and that thai reflected light only makes 
them visible to us, * and that although the 
Stars are equally luminous in the day time, 
iround our horizon, they are rendered invisible 
to us, in consequence of being eclipsed by the 
more powerful light from the sun. If the 
Stars, therefore, are eclipsed from us by the 
glare of light from the Sun by day, is it not rea- 
sonable to suppose that the illumination of the 
<"oncentration of a small cone of li^ht, concen- 
trated by n convex lens, will be also eclipsed? 
It cannot argue against this theory, that we 
do not see the cones ot light, (the concentra- 
tions of which constitute the fixed stars), for 
the cones which are directed to the Planets 
and Comets are invisible until they are ob- 
'ftructed by these bodies. These cones, there- 
tore, are invisible, until the compression at 
their points of concentration has produced the 
Ignition and consequent light which prevails 
there. 



* If there were no Stan or Planets in our horizon at 
night, we should be enveloped in utter darkness ; the same 
effect is produced at night when our horizon if obscured br 
heavv cluuda. 



il^NNUAL MOTIOIT OF THE EARTH 
BOyNaXHE SUN. 

Haying explained hoir the earth waa creaitd 
and brought to.iU. present aituaUon, from wbiGh 
ii> cannot depart* owing to the preaiiMre of the 
df Q«(i atmospliere oo all ai4ea, MC^iag to leoo- 
Tf r the e<)u^libiriupa» I shall noivi ^Pfiefivour %o 
•j^l^in bov ita aoQua)^ revolution i;Qwd the 
Ssm max ^^ prodttped. 

Tl^e only aianner in. viiich 4ie revolutioa of 
tfajs l^arth. roi^ad the l^uo oaa be pruduoed 
cp^tia^ei^t; witii tbij^. thctorji wou,ld ae^m to 
be by aiipposiog that the cone of raya-oflifj^ht* 
in which it it, has a motion round the Sun, and 
oonpletes ita revolution in 365 days, 6. hours, 
&c. This being pra-supposed, it is evident 
that the Earth must make a revolution round 
tiie Sun ii> the st^me p.erio.d^ ibr^ ai^ the conie 
a^dyances, the Eia^rtl^ is preap^d on in the rarified 
p^rt, (in which.it is situated,) by tUean^nrouqd^ 
ingrdena^ atmosp))ere presjiing into tb^ ratified 
part to recover the equillibrium of temparajture. 
(See Plate II.) 

The KewtQnii^p doqtrine contemplates that 
the different Placets ha.ve attractions, to each 
other, in. proportion to the squarea of their dis- 
tances from eecl^ other, and. the quantity of 
matter, they respectively conMup •. tbisA withoutc 
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due reflection, may appear reasonable, when we 
observe that the Moon accompanies the Earth ; 
but when we reflect that all particles of matter 
upon our Earth, however large they may be, 
and however great their attractions for eacii 
other, lose that power beyond a certain dis- 
tance from each other, we shall be inclined 
to doubt that the planets can exert this pow- 
er upon each other, at the immense dis- 
tances at which they are : This, I think, 
we will doubt the more, when we find that 
they have the same velocities when nearest, 
as when they are at the greatest distances from 
each other. I am, therefore, of opinion, that 
the cones of lio-ht in which the different Planets 
are, have revolutions round the Sun in their 
respective periods, and tliat the Planets make 
iheir annual revolutions in the i)eriods of their 
cones, in the same manner as the E^ijlh, as has 
beem explained. 

If it can be conceded that the revolution of 
the Earth may be produced in the manner 
above explained, it would seem unreasonable to 
suppose that the Sun can be at a greater dis- 
tance from it at one season than at another. 
May not, therefore, the apparent greater magni- 
tude of the Sun in winter be the consequence 
of the refraction of the atmosphere, which must 
be much denser at that season than in summer ( 
Might not this question be settled by observing 
whether the Moon is magnified in an equal de- 
gree at that season? 



59 



•/ 



DIURNAL .MOTION OF THE EARTH 
. ROUND ITS IMAGINARY AXIS. 

I shall now endeavour to give an explana- 
tion how I conceive the diurnal rotation of the 
Earth may be produced. 

As the Earth, in its annnal course round the 
Sun, is constantly leaving the Fpace it occupied 
before rarified, arid the agency which produced 
that rarifaction and consequent expansive re- 
pulsion, progressively ceases to operate, the 
deuse atmosphere, which was before expansed 
and pressed back, rushes in to recover the 
equillibrium, and by touchirisc the edge of the 
-Earth in that effort, produces its diurnal motion, 
and our days and night as is illustrated in 
Plate II., in which S is the Sun — E the Earth, 
and F the atmosphere, producing our diurnal 
motion. 

This theory seem« to derive considerable 
countenance, when we make a comparison be- 
tween the times in which the different Planets 
perfom their respective diurnal revolutions, and 
their sizes thus — 

Mercury*! Diameter is 3,200 milet hit daj 2i hourt 
Venuf * - 7700 
JSartk • - 7.900 

Man . - 4,200 

Jupfter • - 89,000 
Saturn • - 79,000 
Georgeum Sifbu 35,000 ^ii day hat not been a«- 

certidntd. 



23 


21 


2i 




24 


39 


9 


56 


10 


16 
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This comparison, as to the smaller Planets, 
is not calculated to suggest the idea that the 
length oflhfir days may be influenced by their 
respective sizes, but when we come ta Jupiter 
and Saturn, and compare their respective sizes 
and length of days with each other, and with 
those of the smaller Planets, this conviction 
flashes upon the mind and leads us to enquire 
for the cause ; very little reflection points out 
to us that the length of the lever, upon the end 
of which the dense atmosphere acts, will be in 
proportion to the size of the Planet, and that 
the power of the agent will be greater or less 
in proportion to the length of the lever; the 
power, therefore, of the dense atmosphere will 
be greater upon Jupiter and Saturn than upon 
the small Planets, and, consequently, make 
their days niuci) shorter. 

The diurnal motion of the Earth is supposed 
to explain the apparent motions of the Sun, 
Moon, &,c. round it, more reasonably than that 
those bodies, many of which are so much lar- 
2;er that it, should revolve round it, and that as 
nature performs her work in the shortest and 
easiest manner, it is more reasonable lo sup- 
pose that this appears lue is produced by the 
Earth's revolving round its own axis, than that 
the Sun, Star^, Sec. should be carried round it 
with such immense velocities, as it is evident 
from their great distances, the performance of 
their levolutions would require : the evident 
motions of the other planets, are the greatest 
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*8tipport to this doctrine, th^ti has, hitherto, 
betn advanced, although not sufficient to settle 
the point beyond dispute, for De Saint Piere 
has called this motion into question, by observ- 
ing, that if the Earth has a diurnal motion, 
there must be a great difFerenee in the space 
passed through by two cannon balls shot off 
at the same instant, the one towards the east, 
and the other towards the west, as the first 
goes along with the motion of the earth, and 
the second in the opposite direction. The 
Earth is supposed to move at the rate of sixteen 
thousand fathoms in a minute, and the motion 
of the balls from each other is at the rate of 
six thousand fathoms in the same time; he» 
therefore, concludes, that the point from which 
the balls were fired, ought to be twenty- two 
thousand fathoms before the ball fired to tbe"^ 
west, and ten thousand fathoms before that fired 
to the east. This certainly would be the case, 
if there was no other agency to prevent this 
evident consequence, but it requires very little 
reflection to discover that there is a counteract- 
ing agency ; this agency is the motion of the 
Karth, which communicates the propulsion of 
its motion to the gun, from which it is com- 
municated to the ball fired to the east, whilst 
the same motion of the earth takes away the 
support from the gun, and consequently the 
propulsion from the ball fired to the west: this 
can be proved by the most familiar simile — let' 

F 
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>■ 1. (,ne si-iiuiing ia such an inclining posture 

i t'.kv^ardi, th.at tlie least exertion to his front 

^' -^"Ad tiirow hirii o:T his balance, attempt to 

- \ovv a stcne v\ith all his power to his front, 

i ! i.e \t;:l discover thut the exertion will 

• v.- i.;;i.Sfeir ci>jwi', but will Lot proptl t^ie 

/ ;r * ♦..:• auv ciistai.cfi from him; the advantage 

'\: ■. ^.::/!io iic:» Ii^. tlie conviction it will es- 

...jiUl; ol" the fact, that the firmer he stands, 

e jivedter distance will he be able to tiirow the 

I .'.hall now briii2: forward an evidence which 
; riiv'f-^ r.ever seen advanced befoie, in favour of 
;j(^ diiiiaj.1 revolution of the l^aith, as explana- 

r. V of tf'.e apparent revolution of the Sun and 

] iur heavenly bodies round it, which may fix 

■ .' TKestion beyond an election of probabilities 

0' i'ij'Mv of diiliculties. If the Moon revolved 

r,,wi lie i^aiti: :;: twenty-four hours, her ap- 
. - a! :•.:!» e. v\ I'tr. full, would pro'j;ressively chajitre 
.1.-: .si.e [.tt.( i.^e(it-d, ii.v, as her situation, with res- 
i^'^ct {j the Sun, aittrs so very little, in that 
* !i'e c: -line, as to produce no sensible effect, 
V .'\'t >:ie l;a.s ri3scr. 45 degrees above the hon- 
•:, -Li. >\.e wcu.d have tlie apptarance of a three- 

: :^i- M. oi. — '.vhen in our ztrrl!), that oi a ir.tlr- 

.(;.^n w ,'^'.: l-') (iiM4Utes to ^^e^tv^vird ()( our 

■ •;■ ^\\, a i'iLi:/t-r-Ui00ii. and when setting" in the 

V. r^v, thil '■.':' 1 i)':.'\v ?'h>on ; but were she in he* 

.• i,;;--^ 'iX t.fi tiine. v,e should nut he able to st e 

l,f. ;•! :•/:!, AS t:i<- .«,idt: uhiiii would be cou.nh.-tt;- 
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ly turned from the Sun, would be prec^eBted to 
us.* If this, therefore, is the fact, which every 
person's experience and observation will prove, 
what becomes of the inference attempted to be 
drawn by M. De Saint Piere? 

* The author fumUhed a paper on this subject, for the J&- 
xnaica Journal, under the tigniture of** Philo-Vitello," whi^h 
was published in No. 60, under date ^th March, 18^. 
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cOME'lS 



Having aii't ;u!v trr ited oi (O'.iu.t.v, a- :>■"". a-; . 
their tnils, I s!;:il! n-v.v c!nicavo!ir to exj^.ln: 
ijovv, i coiireivL, tlicii ^vvwi ve'r-cities in tlieii 
''rbits, iiiiv! t!ip L'iinlica! f 'iii) o! tiivst* orblti-, 

1 mu of v';phr.('n tbv\l l!v? ('or.Kt> were crr-at-- 
f (\ in the m.iiI',* iv/aniier as llw ]-lanuts, but ihvir 
coiics i:iii>t b'.ive T-is^i ">;-• .(i biij;!! i ^.rrfi'vt ion !■•: 
'1 u'l u.il ili.^'n u.c 1.-j:;i t'u.r poiin'^ of v:{.)i:centr;i- 



tO)n ; Uic ocm;so at iro: j 



: 1 ( 



ili'i/fore, o:i tli 



ravs of ii'-Iit bf ji^^- (bstriu-'o .! iVom passinc:. 
(llie ciiloric bi'bjp.d bavin^" cofiseciiiently ceased), 
rusbiii^; i!^ iVjixi J thc-ii) lij^on the Sun \v;ih i:n- 
r;icri.-;c i;;ipet i: ^.>.itv, wliic]], 1 roncfivc, mu^* 
have ticcui-nin.;^"^ . :i^ t:i' v Nror'^-wb.;! to t!;r! T^oii.v 

tuic^i! tl;('n![;-o :!):?t. roirit, ;.;;;■! the Ssin, r<< 
wc see, ar.'i ! s".i ill e;;.lr.ivoiir to e.vpl-iin in \\\x 
following .■.:- •vi^'-.s and iUustritc bv tfio ann-^x- 
t (1 pbite. 

It is rea^•,o^i:ll)]e to snpi^o^r. livat th^ eones, by 
wbicb tb.e Comf's wer.^ cKatpfi, nvdy have siini- 
bir rov(;batlon.ii '.■ motions round the Sim ;i< t!i.. 
.)tbcis wliivdi created t!io pbuiets. I conctivt". 
therefore, ibnt whilst their cones are proct-r-d- 
ing from ] to 'J, t:je C.'cvnets, at t'le sunn.^ tifn^ 
that tlit'V are couipelled, bv the surround i'v.^ 
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dense atino^phere, t6 accompaoy their con6S> 
are forced up their cones^ by the dense atmos- 
phere behind them, to a 2, and whilst they are 
proceeding from 2 to.3, the Comets are forced 
up to a 3. and so on, until their velocities are 
checked by the dense atmosphere on i\H side 
of the Sun, when they double the Sun as from 
a 7 to a 1. After they have doubled the Sun, 
as large bodies of rays of light pass them, and 
may proceed o \ lo their points of conoentra*- 
tion, and as a considerable degree of caloric 
may consequently prevail there, I conceive 
that the dense atmosphere on the side of the 
Sun, (in rushing in to recover the equiKbii>- 
um), force tliem with great velocity upon the 
points of concentration: I conceive this velo- 
city must have increased in a similar ratio as 
when they were forced upon the Sun by the 
same agency, and that they were propelled past 
the points of counterpoize E, as from a 1 to a 2, 
a 3, a 4, a 5, a 6, and so on, until the dense 
atmosphere, in overcoming their velocities, 
makes them complete the other ends of their 
t'liptical orbits ; those orbits, thus produced, 
are expressed "by the line D D D D, 

The point of counterpoize E, is that part of 
their cones where, if they had not acquired 
such immense impetus, they would have become 
stationary in the same manuer as the planets. 

It may be contended that my theory dees 
n^t account for the greater extent and splen- 
dour of the taiU of Comets as they approach 
f 3 
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at. r:r the Sun, and the contrary as they re- 
(t(.<; iVv'iit it. In reply, I have to observe, 
ill?.: I iJio not conceive their appearances are 
occasioned by any increase of heat as they ap- 
pri-ach, or decrease as they recede from the 
',>'in, but by larger bodies of rays passing their 
luHies as they progressively get into wider 
jilts of their cones, whilst advancing upon the 
"^'in, and tlie contrary whilst receding from it. 

1 he apptaiance of their tails will also be alter- 
'^d considerably according as they may be situ- 
ated wich Tf^spect to the Earth, for, whilst they 
::f situated without the Earth, as regards the 
>Mii, less (if any) of their tails will be visible, 
■ s tlieir bodies and the reflected light from 
jlieni, (called their heads), will more or less in- 
*.^'"\e^e (pi. 3, o.) ; but as they approach and 

i ~M:etd within the situation of the Earth, a? 
irourds the Sun, more and more of their tail.^ 
^^ i!! be discemible, until ihey begin to double 
t t- Sfiii. uhen, (could thev be seen at all for 
^ ■ '■ -leattr bnlliuticy of the Sun), their tails 
''■< ii'd gradually disaf)pear, and only leave their 

t^:.'ls which would have the same appearance 
:^5i aIimi they were approaching the Earth, with 
- :.^ diderence only, that they would appear 

r-jn, as the parts of their cones in which they 
*' r-i would be, would be lurorer, This will bts 

'St understood by looking at plate .3, in which 
J :> t!ie tartii ; fur it may be seen that, when 
= p ('('Wiets are at d and o, they will not be 
::m tihiMe as Comets, but when they come to 
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a 3, (and probably before), they become visible, 
and more and more so as they proceed, until 
they are eclipsed by the effulgence of the Sun, 
as already explained. 

The curvature of their tails may be produced 
by the dense atmosphere, through which tbey 
are moving, being able to oppose the progress 
of the tails, and, consequently, prevent them 
from keeping pace with the nucleus rectilinear- 
ly ; this, however, it is easy to prove, for if this 
is the cause, the curve will be towards the side 
opposite to their course. 

It may be contended, that as the tempera- 
ture or caloric decreases so quickly as the dis- 
tance from our Globe increases, the cones will 
at length lose all distinctive quality from the 
atmosphere of the general expanse of the Uni- 
verse, long before they reach the Sun : This, 
however, I do not consider a reasonable con- 
clusion^ when we consider that even that re- 
flected from the Moon, which, instead of being 
compressed, is spread out as the distance in- 
creases, agreeable to the angle of Incidence and 
the convexity of the surface of the Moon, 
is found to have such influence upon our 
^lobe, and that at the distance of 237,000 
miles.* 

^ " The Academj of Sciences formerly maintained that her 
light did not warm, after experiments made ou her rays, and 
on the ball of a thermometer with a burning mirror. This 
question has, however, been completely refuted, first at 
Home, and afterwards at Paris, by a very simple jexperiment. 
Some one took a fiincy tOv tzpose a vessel hill oC ^%ux vt^ 
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If, therefore, the reflected H^ht from the 
Moon, in which no heat can be detected by 
ilie refraction of a burnine: mirror, still has such 
iniiuence upon our Globe, what iniluence must 
not the direct light refracted bv the Sur) have I'* 

The fact, at all eveuts, is proved by our ^ee- 
iij^ the Comets and their tails more distinct 
Aiu\ luminous as tfiey a[»proach the Sun, for if 
the Comets were nut then in their cones, we 
>iiould not see them at all. 

:he light of the Moon, and to place one similar to it in tha 
4i?icle. The water in the first vessel was evaporated much 
MhifAT tluiM that in the second." — M. Bcrtiuriiie De Saint 
!'■' n SluiJj/, ix. {). 488, 

' The Moon [)roduces thaw, dissolving ail ices, and frost* 
bv the humidity of her influence." — Piin. Xat. IJist., b. ii, 
/. 101. 

It if wcl! known that clouds are dissipated by the inflji- 
ence ot tlie Moon. This [)henonienon I have witnessed niv- 
-elf: It has been termed bv sailors " l/.t Moou cutirg up t/.r' 

* May not the circumstance, that a burning mirror doe> 
nut detect heat in the light reflected from the Moon, sue- 
je^l that, as her light is reflected divergent in all direction> 
inder the inriuerre of her convex .Nurface, and consequently 
'oes not impinge u()on the mirror prrpendicularly or withii: 
that c)ni,ie, that a mirror or lens cannot act upoH it so as tw 
DPoii'ict' calu.''ic -' 
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THE UNIVERSE, A CAMERA OBSCURA. 

If this theory, evinced in 40 many ways, mfty 
be considered reasonable, as regards our Globe, 
it will hold equally good when applied to the 
other Planets. 

It is well known, that raya of lighti^re reflect^ 
ed from plane surfacea.in exactly the same an- 
l^le in which they impinge upon them. It has 
likewise been shown, in my theory of Refraction 
and Vision, that rays of light refracted by 
dense media having coavex aurfaceAy diverge, 
after concentration, at exactly the aame angle 
^t which they were converged, until they arrive 
at the focal diatance of the convexity <bjr which 
they were refracted, and there deliver the imag« 
of the object which originally ga>e them out. 

This would seem to lead to the conclusion, 
that the cones of rays of light refracted by the 
convex surface of the Sun, or its atmosphere, 
may^, after concentration, diverge a^in from 
their pointa of concentration (or foci), at the 
same angle in which they are converged, until 
they arrive at the focal distance. At these 
focal distances may not the same negative 
efFect exist and. produce other Suns, and may 
they not deliver their images- on each other re- 
ciprocally, agreeable to the effects produced by 
^joiwex leases, in Camera. Qbscura? 
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These other Suns, it is reasonable to coa 
elude, may refract their cones in the same man- 
ner as the first, some of which (having motion) 
may have produced planets and comets, and 
others (being fixed) may constitute stars. I 
think, therefore, it may reasonably be supposed 
that the endless expanse of the Universe may 
be filled with Suns, Worlds, Comets, and Stars, 
innumerable as space is infinite, (see plate 4), 
It would also seem reasonable to conclude, as 
the ifrnited ravs open on both sides, after cross- 
jng at the point of their concentration, that 
both openings may be visible when viewed 
obliquely, and may constitute the double Stars 
which are frequently seen by Astronomers. 

This theory seems to be strongly countenanc- 
ed by an appearance which has always been 
observed by yEronauts ; this appearance is that 
of the atmosphere, which becomes progressively 
darker as they ascend from the surface of the 
Earth, until it is completely black. I am of 
opinion, that the blue appearance otf he atmos- 
piiere, when viewed from the surface of the 
earth, may be occasioned by the reflected light 
from the earth enlighteninf]j it all around, and 
that the gradual change from that colour to 
black may be occasioned by those viewing it 
:rettinjr bevond the influence of this reflection, 
when they see it of its natural colour, which is 
(from the absence of light) blick, (see plate 2). 
Ill evidence that this is the cas*', let us observe 
:!je effects produced of morninofs and evenincrn 
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^faen the Sun is below the horizon, and we will 
see the atmosphere, immediately above where it 
is, very clear, without the smallest tinge of blue, 
but that, as the distance increases towards the 
opposite horizon, it gradually assumes a deeper 
tinge. It may be observable likewise, that, at 
any time, even when the Sun is in the zenith, 
the blue hue will'be considerably lighter near 
the horizon than higher up ; this, I think, may 
be produced by the greater body of reflected 
light which intervenes between the eye and the. 
atmosphere near the horizon, than in any other 
direction.* May not. also the progressive 
change of the colour of mountains, from black 
to the lightest blue, until they almost become 
entirely invisible, (agreeable to their distance), 
be reasonably explained in the same way, as 
the greater distance they may. be at, the greater 
will be the body of light which will intervene 
between the eye and them? 

It seems natural to conclude, that if the light 
is refracted by the surface of the Sun in cones, 
as is contended for in this theory, the rays that 
are at the margins of the cones will have less 
heat than those at the centres, and that they 
jnust possess power in proportion, as they 
lire nearer the centres : that this i.« really 
the case, seems to be evidenced by Fabrici- 

^ • I have, however, observed that this effect it oot so viti- 
hie over the «ea ai^over the land, no doubt anting in eonte- 
queoce of water not being capable of reflecting the light to 
well ai k&d. 
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\is, ur.t) fvvand that, vvlun the Sun was ir\ 
the honzon, and its brilliancy was impaired 
by thin clouds and vapouis, he could make 
liis o^^4e^valions, but that, when its altitude 
becdu^e considerable, he was compelled to 
abandon them ; and he informs us that his eve 
was so much affected by the impression of the 
solar lijrht, that durincr the two following:: davs 
he could not see objects with the same distinct- 
ness as before. 

From a number of various experiments on 
the light of the Sun, made bv the celel)rated 
Bouguer, it appeared that the light was more 
intense at the centre of the Sun's disc than to- 
wards the limb, the very reverse of what 
should have been expected ; for if S (6t'.i 
ligure ill page followiftg) be the Sun, f, b, c, d, 
e, the side that is turned to the Earth at E, 
then, if e d at the centre, and c b at the 
limb of the Sun are taken of such a magni- 
tude, tiiat they subtend equal angles to the 
tve at E. it is ubvious that the lio;ht which, 
comes (rom c b is so much more intense thuu 
that which comes fronj e d, as the surface c b 
exceeds e d. Wt can unlv uccount, therefore, 
tor the superior ii't.f nsiiy of the light at e <1, 
as observed by Uou<^uer, by su|)posing the 
Sun to be surrounded with an utn)osphere A 
A, the lii;ht which issues irorii c b haviui^ 
to traverse a longer trail oi' fittnosphrre t,h;\ii 
e d. the lij^ht b I) will ccrtuinlv l)e more 
enfeebled; but to render it Itss intense ih.ui 
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that which comes from e d would, we iinaijine, 
require an atmosphere much more dense than 
what can be supposed to surround the Sun."* 

It would seem, from the whole of this theo- 
ry, to be a reasonable conclusion, tiint what we 
sec of the Sun by no means con 'itutes the 
whole of its disc, but that it is merely the Lise 
of the cone of light in which our EarlU is siJ*.- 
ated, or, in other words, the lens which refracts 
the cone: this will appear still more reason- 
able when we reflect upon the vast number of 
stars with which the firmament is studded all 

• Brewiter'i EncycVop«di?i, v^«%t ^Vi- 
o 
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J Mir ::;;^::t'y herai.spiiere, and that, thev 
-:c ail ;):(,ducecl by the same hemisphere of the 
•^:::, in whicli our Karth may be. We iiiav, 
' e.'r'fore, conclude, that the .Sun is immenselv 
' ■\rt^T th.an the pari: of his disc which we see 

^v. -'jnvL-v DTiv idea of : tlie same reasoni;:^^ 
\\::v vve do p.ct 4,te the !i;^ht proceeding fror". 
r^ '^ >;:!: m those con?s, the concentrations o^ 
\'. ;. ;■ constitr.te Stars, holds <^ood as explana- 
, ■'. vv'i V we do :-ot see a greater extent of th' 
^..,, s disc tiiai. what constitutes the lens whic!: 
r :;»cts tl'.e coi:e in wl.ich oar earth is situated . 
f[ :. as it IS 'ividt'nt wt- do not see anv of tl.f 
r.Vit: cor.es in which the planets and comet. » 
ire situaced (tiot even that of the Moon which 
'.^ :! e nearest to usi, until they are reflected 
I ;; i> diui pass them, we cannot see the surface 

'. .\\(i ^uii vvhi<:h refracts them , this, therefore, 
f,,> /.^^ to us ihut we ran see the lens and the 
' M-r.r of r';ve >i:ii 'Z^/ when the lens is directly 

jy. ;•.«,;{'-. -r. •; :pf:;^<Ms tlie hj;ht directly to us. 
A? ^-^r.■^^...t i.^icrzf^iCe appears between fe- 
• •.i:te<i u.d .-e'!e«tei light, foi the latter we 

:tr .■'Ce. :f situated ever so indirect to it, by 
> , ■. Li o^ :uv4 rerifv'ted from ravs ; it is this 

>,■•') :jak»^s ^:s sensible of the stars, and 

: :.,!;ur. tr^ies total darkness. This seems 

- TLrivi! "^vv niie darkne>;s consequent to our 

; . r. .)«^ii\'.; '.:riverf.d by thick clouds at night, 

', .;;:( <}{]' this ::;;i;ht. 

' ':.(• ahovj^ ' .M.s;;ierations would seem to sug- 

.; ,: iri-.'.l ;.ve .I'-im t iee diiy cf the other Suns 
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Throughout the endless expanse of the Uni- 
verse, for, if tve are not sensible of the cones 
of light which created lind enlighten the other 
Planets forming our system, nor those others, 
the concentrations of which constitute Stars, 
nor even those parts of the surfape of the Sun 
which refract them, because their light is not 
refracted directly to us, it seems a natutal con- 
clusion that we cannot be sensible of the other 
Suns. 

A very striking coincidence may be obser- 
ed between this Theory of Physical Astrono- 
my and my new Theory of Vision, which is that 
the same principle, which, by acting upon re- 
flected light, produces Vision, by acting upon 
the direct light from the Sun produced all Ma- 
terialitv. 
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OF THE MOOX. 



':'X- 



As i.iy cLiect is not to innovate upon t!ie 

sMiJij; 'loctrir.e, ulure u[:[;e'cnaMces are ciiU-u- 

..jtet'l i.j ir.'.ike it re'cisonublt.', (as is evidt-nciti by 

".:.p pii.fjt' I h'dve udduceii uf the diiuijal inotiui. 

■'•; t {.-':' I'artli;, 1 certainly shuuld nut touch 

M(,n the subject of Eclipses ofthe Moon, v\fie 

i.> I \irjc apptaiar.ce then so contrary to what 

'^'■.' ^l.i natur.^llv be ex;.; cttd from liuht beii;*' 

Mui.fjjted Ironi one bo/.y l^y the interventici. 

.:' aiiolher, iind the c'AUtcnce of the ciiuse 'd:i- 

^ _:!.cd lor that appzdrance so very doubtful. 

I ^[u^l[ now bubniit to the reader whether 
• .V !n'jun;j!;iuities ofthe Moon's appearance du- 
i :.'j ;ai lA:li[)&(, with the cause assi'^ned for if, 
J - s Dot make this subject susceptible of fur* 
v.;-T uj^'iiiry. 

l-iit-t, \i t'le reader can satisfy himself, hv 
•::r cvidcnrts adduced in this theory, coupled 
V lb h:s i>\\n obrervuli::;!! and experience, that 
.. ;.;\ - vi! r...b* j);iss the I^^arih, during the Uii:e 
. ;,!. I'.(:[i|.sc, to bf retracted by ihe Eurili's at- 
.-[ hcic, 1 liave i:o doubt that he will think 
>' :[\i u\v, that tills idea has verv little reaaut. 
1 '. Its >w!'/, 

Svcundlv, As the utmost extent of the 
':..ul!/s aJi).u.«-phcie is supposed n»)t to exterid 
i^vxn'if'.? iiiiUs, can it be sui)postd piob':;b'': 



77 

.that the few solitary rays (if we can suppose it 
possible, from appearances, that any do pass,*) 
which may pass the Earth, and be refracted by 
the Earth^s atmosphere, can touch the surface 
of the Moon at the great distance of 237,000 
miles and illuminate her surface ? ! ! ! 

I am of opinion, that if rays of light really 
passed the Earth, indiscemibly, durinf^ an 
Eclipse, and were refracted by the atmosphere of 
the Earth, that refraction would operate in the 
same manner as that of convex lenses and of all 
dense transparent media hiving convex surfa- 
ces, as is explained in my new Theory of Re- 
fraction of Dense Media and Vision ; tiiev 
would, therefore, be refracted in a cone to the 
focus of the Earth's atmosphere : at this point 
they wauld cross f and diverge in the same an- 

* It is scapcely poiuble to suppose that any rays of light 
pass the margin of the earth daring an Eclipse, and be indis- 
cernible, when we reflect what a beautiful efiect they pro- 
duce when they really do pau and constitute the Aurora 
Borealis. 

f This seems corroborated in Che most remarkable man- 
ner, by an ap|)earance which always attends. the Aurora Bo;< 
realis, which is, that the rays all converge to a point in the 
zenith and form a corona. 

^ " These northern lights begin with single bright pillars ari- 
sing in the north, and almost at the same time in the north- 
east, which gradually increasing, comprehend a large space of 
the heavens, rush about from place to place with incredible 
velocity, and finally, almost cover the whole sky up to the 
xenkh. The streanu are then teen meeting together in the 
zenilh, and produce an appearance as if a vast tent was ex* 
panded in the heavens, glittering with gold, rubied, and sap- 
phices, a more beautiful spectacle cannot be painted." — 
Gmekn^t Account of ihit phenomenon in the northeastern 
jtartt of Siberia. 

« 3 
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gle in vTiiich they were refracted, until thev 
should arrive at the focal distance beyond it. 
they would, at this distance, have the power of 
illuminating if they should impinge upon anv 
body, but I doubt very much whether they 
would retain that power beyond, for rays of 
]i^bt, reTracted in the same manner in a cameri 
obscura, lose their power beyond the focal dis- 
tance from the point of their concentration. 
The diameter of the Earth is 7916 miles. 

The depth of its atmosphere doubled 120 



Mnklng together - - 8036 miles, 

which constitute the focal distance 
of the convexity of the earth's at- 
mosphere ; if any rays of light. 

In the spring of the year, and about the new Moon, this 
phenomenon generally appears se bright and universal over 
the whole face of the sky, darting and gUamingy and eommix' 
vi^ 7uith inconceivable rajndit^, that one may see to read bv 
the light which it diffuses. — SmoUetCt Greenland. 

That of the year 1716, described by Dr. Halley, was visi- 
ble from the west of Ireland to the confines of Russia, and 
to the east of Poland, extending at least near thirty degree* 
of longitude, and from about the fiftieth degree of north la- 
ritiule over almost all the north of Europe ; and in all places 
^t the same time, it exhibited appearances similar to those 
which he observed at London. 

There secras to me, no doubt, that this phenomenon i* 
•.•reduced by rays of light passing the Earth ; the immense 
velocity of the dartiogs, the corona which the phenomenon 
forms, the rays all tending in their movemeats to a central 
•oint in the zenith, and the prismatic colours which they 
cxhit, bear very strongly in favour of this conclusion. May 
lot the rays all tending to the same central point in the 
zenith suggest that they may be refracted by the dense at- 
m )s[)here and cross there? 
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therefore, pass the earth, they would 
be refracted to a point of concen- 
tration at thatdistance from the sur- 
face of the atmosphere. 
At this point of concentration they 
would cross, and diverge, at the 
very same angle at which they 
are refracted, to the focal dis- 
tance beyond, making 8036 miles. 



16,072mileg. 

At the distance of 16/)72 miles, I conceive 
they would have the power of illuminating, but 
I do not think beyond ; however, for the sake 
of argument, let us suppose they would have 
the power of illuminating even at the distance 
of the Moon, and then let us trace the course 
the rays would proceed in, under the refraction 
of the Earth's atmosphere, and we will find that 
they would diverge to an immense distance on 
both sides of her» and that not a single ray 
could impinge upon her surface at all; let us, 
however, admit that they might impinge upon 
her surface, is it reasonable to suppose that a 
few rays (and few indeed they must be to be 
indiscernible,) which may pass the Earth, could 
equally illuminate the whole of the face of the 
Moon ? ! ! ! 

In illustration, let E be the Earth, A A the 
Earth's atmosphere, B the focus of the convexi- 
ty of the Earth's atmosphere, and C the focal 
distance beyond the focus, at which only the 
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rays have the power of illuminating. If, Llirr.-- 
fore. the rays cross at the focal distance "t 
^.03(; miles from the Earth's atmosphere, and di- 
verge from that point at the same an^le r.\ 




n 



which they are refracted to it, it \Till he evi- 
dent, when we consider the distance the ravs 
will have to diverge to the Mooh, that they 
will he at an immence distance from her oj« 
both sides, and consequently cannot impincre 
ijpon her. 

Mr. 13onnycastle says, " There have, how- 
ever, been Eclipses of the Moon, when in tliat 
j^art of her orbit nearest the Earth in which 
she has entirely disappeared ; but these instan- 
ces are verv rare *' " Hevelius,*' he savs, 
" mentions one of this kind, which happened 
on the 25th April, 1642, when he was not able 
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to distinguish the place ^f the Moon, even with 
a good telescope,, although the sky was suffici- 
ently clear for him to see Stars of the fifth mag- 
nitude." 

It is said that the limits of a Lunar Eclipse 
are twelve degrees from the node ; this distance 
is equal to that part of a circle which the sha- 
dow of the Earth is equal to. 1 shall, how- 
ever, endeavour to make this more intelligible, 
ag the diameter of the Earth has been ascertain- 
ed to be about three times as laige as that of the 
Moon, the apparent diameter of the Earth's 
shado<^ at the distance of the Moon will be 
thrice as broad as the apparent diameter of the 
Moon. The Moon's apparent diameter has 
b^en ascertained to be about 31' minuteS) whicbj 
therefore, makes the apparent diameter of the 
Earth's shadow, at that distance, to be about 
93 minutes. This beinp^ the case, it requires 
the Moon to be within 93 minutes of the node 
before she can pass through any part of the 
Earth's shadow : No Eclipse, therefore, can 
take place unless the Moon is within this dis- 
tance of the node at the tin^e the Sua arrives 
at it. 

In calculating in this manner, it strikes me, 
we may be less liable to err, for wh^n an Eclipse 
takes place, if we ascertain the declination of 
the Moon, and compare it with that of the San 
for the time, we may be able to ascertain 
whether the Moon is really in the Earth's sha- 
dow pr Hot> for I have not the least hesitation 
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ill s^aying, that I cannot think she can be im- 
mersed in it whilst visible.* It is to be ob- 
served here, that whatever the declination of 
the Sun may be, north or south, that of the 
Moon must be within 93 minutes of the same 
declination, but if that of the Sun is south, 
that of the Moon will be north, and vice versa. 

The tides have hitherto been supposed as 
the efi'ect of an attractive power in the Moon ; 
if this were the agent, however, it must be self- 
evident that the effect Vv'ould be produced at all 
limes the same, and not onli/ whilst she is in 
the full. Does not the circumstance, therefore, 
of its being produced only when she is in the full, 
suggest that her illumination may be the cause ? 

Bernardin de St. Pierre, p. Ix. says, " The 
tides are the half-daily effusions of the ices of one 
of the Poles, just as the general current of the 
ocean are its half yearly elTusions. There are 
two general opposite currents annually, because 
the Sun warms, by turns, in the course of one 
year, the southern and northern hemispheres; 
and there are two tides every day, because the 
Sun warms, by turns, every twenty-four hours, 
the eastern and the western side of the Pole 

* Independent of the reasons I have already given for 
being of this opinion, there seems to be still another of 
equal weight, which is^ that if the Moon is immersed in the 
£earth*s shadow, the cone directed to the Moon, as well as 
that directed to the Earth, must be at that time refracted 
by the same surface of the Sun ; this, however, does not 
feem a reasonable supposition, as the same surface cannot 
be supposed capable of refracting two cones so different ai 
those of the Earth and Moon. 
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Hhat if in fusion. The same effect exactly 
is visible in many lakes situated in the vici*- 
nity of icy mountains, which have cuifrents 
and a fiut and reflux in the day time only. But 
it cannot admit of a doubt, that if the Sun, 
warmed, during the night, the other side of those 
mountains, they would produce likewise ana* 
tber flux and reflux in their lakes, and conse- 
qfuently two tides in twenty-four hours, as in 
the ocean." 

" The retardation of the tides of the ocean, 
which is aboiit twenty-four minutes the one 
from the other, arises from the daily diminution 
off the diameter of the icy cupola of the Pole in 
fusion. Accordingly the focus of the tid^s is 
removing farther and farther from our coasts. 
If their intensity is such, according to Bouguer, 
that •ur evening tides are the strongest in sum* 
mer, it is because they are the diurnal effusions 
of our Pole, produced by the beat of the day 
in the sultry season. If at that season they 
art less in the morning than in the evening, it 
is I)ecau8t they are the nocturnal effusions 
which come from the other part of the Pole, 
and discharge themselves into the sources in 
the spiral direction of the Atlantic ocean, but 
in a smaller quantity." 

"If, on the contrary, at the end of six 
months the strongest tides, that is, that of the 
evening become the weakest ; and the weakest, 
that is, those of the morniag, become the stron- 
gest ; it is because they are th^n produced by 



8* 

ihe .iction of the Sun on the south Pole, a:;d 
the cause being opposite, the effects must be sc 
likewise. If the tides are stronger one day and 
a half, or two days after the full of the Moon, 
'^t :> herauic that lutnifian/ increasef^, hi/ her 
i/Cfyf, the Polar effusions, and consequently the 
greater quantity of water in the ocean. The 
Moon possesief a deijree of heat, which nc^ 
only evaporates water, as was ascertained by 
Tecent experiments at Rome an<l Paris, but 
which melts the ices, as Pliny relates in cofi- 
tbrmity to the observations of antiquity." 

The above doctrine I decidedly subscribe to. 
beinof tlie most reasonable solution I have ever 
met with. 
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CLIMATES AND SEASONS. 

I do not conceive thai the causes «i^-!gneil, 
hy the existing doctrine, are atone sufficient to 
produce the differences of Climates nnd Sejsi>iw, 
if the rays of the Sun, which shine upon the 
same place all the year, are supponed lu b.ive 
the same power. 

The causes, hitherto^ assigned for the diflfer- 
ence of Seasons, are the short n^sH ot the day^, 
and, the obliquity of the Sun's ravs in winttr, 
and the opposite in summer. It tiiis theorv« 
however, makes it appear reanonabie thut v'*^ 
rays of light are less powerful as they are JisMant 
from the centre of the cone, how much more 
reasonably consequential will not tho&e diflTer- 
eaceA and changes appear ? By this |.hei)ry, 
the central and most powerful rays of tlie 
cone are, on the 21st December, 23 J degrees 
south of the equator and, with the other assign- 
ed causes, produce winter; and, on the 21st 
June, they are 23 J degrees north of the 
equator, and, with the other ahNigrned causes, 
produce Summer : the fays which »hine npou 
any place at and without the tropics in Sum- 
mer, will be 47 degrees nearer the centre of 
the cone, and consequently much more pow- 
erful, but those which shine u^c^w ^w^ ^V^c.^ 
within (he fropica will \>^ ^^ www". \\vv\^^x> 

M 
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'..,<r '.vl-iif! >l,inii \!|'j!1 th'^ rqult'H Will H .it, '-^.-^ 

.' :-f"rt ill'' ihucl: .;rtutnr hr^nt. hi-lutN-i. i.,- 
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CLOUDS AKD RAIN. 

I shall now endeavour to esfplain the produc- 
tion of CUuds and Rain after their first origin 
in the ereation of all matter. 

Clouds are. no doubt, moisture which has 
been evaporated from the sea, rivers, lakes, 8cc. 
in an imperceptible form, into the atmosphere ; 
part of this moisture is capable of remaining in 
the atmosphtre in a state of solution, and part 
at a great distance from the surface of the 
Earth in the form of white cl^'^!?; iho suprr- 
abundant quantity wh>*h crinihjt uir.a'.K vvp .: 
to ihe expansion of ealoiic, is dt'^v^^ <>ff i i 
an expanded form, to places where Irss fiJ'iir. 
exists, such as valle^ys, river-cou»?<es, tops ct 
mountains, and to certHin distanctis around 
the ^un, influenced by the repulsion t)f.the 
Suns heat, and the pressure of the exterii r 
dense atmosphere; in the latter of these situ- 
ations it is always (and sometimes in the others) 
condensed. 

In the three first situations, uhen the «en<»- 
iil temperature of the atmosphere has been 
liwered, in consequence of the rays of hght 
having been obiitructed by a thin body ci:' 
Clouds covering our horizon, or by Rain,, this 
superabundant moisture will assume the foru) 
o£ Clouds, which will maik iKe ^e^\x\^^ ^5^^ >X>» 
B 2. 






r-rri'^i, atui ♦^mbicU'e the liigliest suinuiifs oflhc 
nionnt^jiis in tlieclosist miuiner.* 

It. is wtU known that tr)p curicnts oT hir 
which x^ecall vrinii, is liie (ien?4fr atrnosj;h«ire 
ni^jhir-G: into hiolier ratef.tclion Ut recovc»r tntt 
equilibrium of renipf rature ; uhil.^t \ve fvt *. 
therefore, tliis wind, it is evi,! ut that tlu^re 
must be nuioh higher tt-inperuture bovond u-i 
wvhich it is setknjjj; , wht-n, hosAw^r, the rnif- 
fdciion is highest in our hoiizun, tlie denser at- 
mosjdicre will in^h ir.to it iVoni places all arouiiJ, 
^hoie less rarefaction uxvjiU, bu*^, as the lare- 
faction with us will Uv juIc lo repress and kt^t. ;j 
it at bay, our atniospht ru will be perfectly se- 
rine; this dense atnio.^phere rushing to our rare- 
fied horizon will bring tht^ clouds of superabuii • 
daiit moisture that might be within its currenf, 
and press them in upon our hoiizon, until it is 
completely covered. 

When this has taken place, and the dense 
clouds completely obstiucted the passage i-f 
ihediiCet ravs of liiiht, and the increase of calo- 
);c, which before ke[)t up the rarefaction ui' 
I he atmosphere, lias, consequently, ceased, t!ie 
tcmpeiatuve below the clouds will become pio- 
;:esbively lowertd until it actually condcnst s 
.he under surface of them in the foim of Rain. 

Tbis Rain will continue until thtf ttmperature 
la cur horizon is lowered below that of scnir 

♦ Thi» wp.y be fn «juetu!y seen over the ^ouy^c c.( th(- 
VVaj» Water Uivcr, anjoiijist the mouiitaiiis la L.i^.\A\ivd, tinU 
i^p(yn ihe topi oi iho intauuias above it- 
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otker place ; in thi!l case a current of air virili 
ru»h from our horizon to that p1ace« and carry 
away the retnainder of the clpud»^ when the 
rain will ceaae with us ; this lowered tempera* 
ture may only la^t for a very short time ; for, af- 
ter the rays shall have again iacted for some 
time upon our hprixon, a temperature highei^~ 
thi^n what prevails for a distance round, may 
be recovered, when a repetition of the same 
consequences may be produced. Rain, there- 
fore, will be produced, with some intermissions, 
in the manner above explained, until the higher 
rarefaction of our hprizon shall have been re- 
duced : this would seem to explain how we 
have rain day after day about the same hour.* 

This doctrine may be considered doubtful, be- 
cause we are not sensible ofa reduction of tem- 
perature calculated to produce this ^Ai^i ; this, 
however, we cannot possibly be senstbWof, be- 
cause the temperature near the surface of Che 
Earth is kept Up, in a considerable degree, by the 
accumulated heat making its escape out of the 
ground, at the same time that its effects are 
much ttiore. sensibly felt in consequence of the 
serenity a( our atmosphere at the time. It is 
likewise to be considered that the caloric never 
was so' high at the distance ot the Clouds, as at 
and near the surface of the Earthy th^ distance 
of the former being greater from the point (#f 
coucentration than the latter. 

/* I thmk the hour roust tie rather later every tucceedio^ 
dar, at the caloric hat nore to effect. 

H 3 
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I (. onceive that the difference In the consti- 
Ir.tiMi of our atmosphere from that which fills 
ihe e!!clh^ss expanse of the Universe, cons'sts 
.'H !♦? contHin'uig carbonic acid gas, and pro- 
■>aliv more liydrogen gas (in consequence of 
:ts i^ontainins: moisture) than the other. 

Although it is not allowed that hydrogen 
^: ; • exists in our atmosphere,* because it has 
.■f:\v\ been detected by anv of the limited ex- 
\ •. T:H"nts it has bren, and cnlv can be submit- 

^ ! !o. yel 1 have no doubt that it did exist as 

v:c i.stituent of the atmosphere, or water couli 

. V i !:ave been created as has been explained, i- 

ior I am convinced that before the atmosphere 

." 'he Universe was decomposed, no moisture 

' >U(I in it. Tlie natural inference therefore 
: J, ■h:it thte" atmospliere of the general expanse 

.: ll-e Universe, beyond the operation of the. 
. ior:c near the different bodies constituting; 
^ c (JifTcrerLt systems, may be similarly consi> 

^ i Y.'we audLiced the circumstnnce of a smell of sulphur 

;r.c a'wa}s concomitant with lit^htning, as an evidence 

' it i 'lircL'cn ex'^ts \u our atmosphere: This seems further 

• e'. .:th 'ned ry the «iame smell being always attendant npon 

ircrical exprrinicnts. Is this calculated to jistify a bns- 

\ rr that ii'ilphur mav be hudro^cn in a concrete form ? 

- It IS well known to chemists that water can onlf be 

; r<(i:. ced by the combination of Qxygen with hydrogen in. a 
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tuUd as it was ia the beginning* before materi- 
ality was created, a^nd therefore that it mi^y 
still contain the different elements which coi^- 
trihuted to the formation of all matter, although 
t'lf^y cannot be detected bv oiir limited and 
powerless experiments { thjs seems to be proved 
in a very striking manner by (he stones and 
other substances which hsive fallen out of the 
'atmosphere upon our Eaith, known by the 
names of 



UROLITHS, METEORS, AND FIRE- 

BALLS. 

I am of opinion that these bodies which have 
fallen from the atmosphere upon our Earth, are 
produced in our atmosphere by a similar agency 
as created all matter, but in a different manner, 
and upon a very small ^cale. I conceive that 
the ignition and combustion which produced 
these stoneS; might have been elicited by 
compression between the rarefaction near our 
Earth, and the exterior dense atmosphere in 
their eflTorts for predominance; this compres- 
sion might, simultaneously, have decomposed 
th^ 9,tpiQ8phere, and ignited its hydrogen ; after 
this had .taken place, I conceive the densfi-at* 
mosphere' rushed into the rarefaction (thus pro- 
duced) and was decomposed, and that the dis- 
engaged elements-exerted their elective affini-^ 
ties for. elch other^ and formed the stones, iron> ^ 



i 
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&C.* I am further of opinion, that whlist the 
hydrogen, disengiiged in this process, is ig- 
nited, and the combustion kept up, the phe- 
nomenon will last, and the stone or other body 
become larger, but the moment it is not ig- 
nited, or is engrossed by the other disengaged 
elements, it will cease, and the body be pre 
cipitated to the Earth, sometimes severed 
to pieces by the dense atmosphere recover- 
inj^ the equilibrium ; this ptoduces the loud re- 
port sometimes attendant upon the cessation of 
ihi^ phenomenon. 

I am of opinion, when the plienom.enon 
ceases in the above manner, that the amal^ura 
has been formed in front of the combustion, 
wliich accounts for its wedire form, when it 
has been precipitated entire, instances of which 
I)aTe occurred. I am however well aware, th^H 
some meteors produce stones, and leave th^rr. 
behind them, making the appearance of a t,i:l 
of ignited particles. An instance of this oc- 
curred betvveen 8 and 9 o'clock in the evenins;. 
in the mouth of August this Year,+ when I savv 
a ball of fire about the sixe of mv closed hand, 
(iartins: from uorth-east to south-west, with a 

* There seems to exist wonderful analogies throughooit 
this theorj, for even surphureoiis water has fallen upor 
the Earth ; this seems to show that the sAine cause produce:> 
different results according to the csmbinatioos which take 
}:lace, for water may reasonably be supposed <o be the result 
of combustion, but the identity of the origin of this water 
st'ems established beyond a doubt, from its being sulj^hun'ou^. 

f 1824. 
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double train of ignited partiole^^ behind it ^ the 
meteor cea^^ed about a second; after I observed 
it, but the particiess which- composed its tail 
retained their io^nition- for a second longer (gra- 
dually ceasing) until they disappeaied. There 
can be no doubt that these ignUed' particles 
were bodies which loit their ignition gradually, 
and fell upoti; sbnie paitof the surface of QUf 
Globe : no noise was prodiiced on its disap« 
peaiance.* 

* TWe U a description of a similar meteor in No. 313> 
of the Philosophical Magazine and Journal fpr May, 18:34^ 
p. 39kit as follows :— 

*' On the evening o( Saturday t!- e 1 7th of April, about a > 
quarter past ^m. o*dock, a beautiful meteor was seen to the 
Qbnbwaird btxh^t ullage of upper £^anei}, parish of Borrows^ 
towBess;,it burst forQi with, great splendour* iHuoiinaiing 
the atmosphere, and proceeded, with amazing, ▼elocity in a 
S'£:or S E by S direction, eaoitting a train ;^>ivid sparks, 
which gradually became paler antil it entirely disappeared. 
Its duration, the writer of thi«, w4io witnessed the scene, 
thinks might be about five seconds, during which period it 
passed over about a third of the visible atmosphere." 

This meteor^.it would appear, was seen during the whole 
of its course, from its bursting forth, until its disappearance^ 
which lattur produced no explosion, nor preciiiitated any 
itones : it had, however, a train of vivid sparks. 

Id No. 816 oC the same Maet^zine, various meteors arc; 
described under the head of ** J^r-igrets of Science respecting 
Igneous Meteors^ ^i^riug the ycMtf 182.3,'* 

^ Accounts of the fire-balls which were seen in the States 
of Ohio and Pennsylvania i\i 181.9, hove been published. by 
Professor SillimaQ, together with a valuable collectiou.of ob- 
servations, on the splendid meteor, of that description which 
was beheld over, a great extent of country, ip the United ^ 
States, as also in Canada, on the Pth March, ]8!^S.*' 

*' The first, whiph appeared in the evening of tbe 24tK 
July, 1819, is described by. Dr. Henry Manning, of 7ouag- 
Kc^rn, Ohio,, as a Ifrge noeteor pursuing its course th.ro>&,^ 
the atmosphere ip a. oirectipn nearly uoivYv. >^^ V>^ ^ ^«5 
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The motion of tlitse meteors is produced by 
the progressive expansion of that part of the 
atmospheie which rushes into the rarefaction, 

view ©fit for a few secowJs before its explosion, and at i'mi 
time; and about three minutes, by estimation, after the vi»i- 
ble explobion, he heard the report, which resembled that of 
a heavy cannon fired in a still evening, at the distance of 
three or four miles. A gentleman v/ho was in the township 
of Gustavus, precisely twenty miles north of Dr. Manning's 
^itualio!^, saw the light, and thought the sound succeeded in 
bomething more than a minuie ; the distance from Youngs- 
town to the south khoie of Lake Erie, Dr. M. states, is ra- 
ther more than forty miles, and much of the country south 
oi the Lake is still a wilderness, making it uncertain whether 
any discoveries will be made if meteoric stones have fallen." 
— American Journal of Scinice, vol. vi, p. i315. 

** The only data for computation, afforded by this ac- 
count, are the limes which elapsed between the explosion 
and the report at the two stations ; and from thebe we mny 
infer t!iat this meteor was iiiiidi l^Avcr at the periv)d oi" it-, 
exj ij.>ivm, tiKi'.i iii.mv oihcis have been ; its ticvMiii);i \rr- 
l-ahly Ti^it CNCi-cd'i.g a r.ii'O. The i-roxinii y «>r" tlu L:i',i^- 
nndcis it prulul/ie il.ai ih-c results .;( the txjilobion, i:'.'j?- 



ii'C, 'verc lost in its waters" 



■' Ihe n^fcteor seen ii» Chester county, Ps°nnsylvaii:r, ■):\ 
the '21st November, 1«19, is described by the Kdiior o: tht- 
AniLrican Watchman, and by Mr. S. Turney, cf some p/aic 
::i the above county, i.bout GO uiilcs nearly south of Ea^ton, 
?rj the Delaware; from a comparison of whose accounts, itv 
.iiaracters and phiiiomena a;'i)ear to have been as follow^ : 
It was a " fire-ball," ijpi»earing lo be a coinplete mass >'i iirtr, 
n \\hich is said to have been cambincd all tiie rcdr.csi x)f 
Mill's, and the softer ii^iht of the Moon, the entire phcnnn r?- 
' C'H being sublime beyond de^cription. At what hour it ap- 
pjaitd is not stated, but doubtie^s in t:ie ever.inj, for i^,u 
♦Irsi-mentioned observer says, *' while standing in the ovin 
^.r we were sur[)rised by a sudden Hood of light, sufficient 
to enable us to read the smalle^r print." Mr. Turney r.i>«> 
stans its light to have been very vivid. The former dtk- 
* ribes it as having been about half the size of the full Moon 
\*lien firbt observed, and Mr. T found tnat many competent 
:ftrsoi2i dechred thai it was of 'dbodV o\.v:-\Vv'av1. of I'ac a;)'^:a- 
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acting against the exterior dense atmosphr r.i 
in the same naanner as that of fire-works, pHfii- 

rent magnitude of* that luminary. A well defined conical 
tail extended from it to the lenth of 4^ Or 5^ ; btU no sparks 
; xvere observed. When first seen by the Editor, (at Chester) 
it was from 50^ to 60^ above the horiKon ; and when first 
obsenred by Mr. Tumey, at the latitude of about 45^ in 
the north east ; at the former place it passed in an east 
north east direction, a little to the south 6f the cenith ; and 
it was estimated to have been about two seconds in pro^s- 
sion before it was observed, whence' ft it inferred that it first 
appeared at about 30^ above the eastern horizeR': it travel- 
led whilst within view here about ISO* in the heavens, and 
in a period of not less than five, nor more thaii ten seconds ; 
beginning to decline in brilliancy when at about 30^ below 
the zenith, and in two seconds becoming invisible, at 30^ 
above the western horizon, its tail, in the mean time, length- 
ening to 10^ or 15^ forming a narrow red streak of evanes- 
cent fire. Mr. Tumey states it te have passed through his 
hembphere in a very few seconds, and near fiaston^ where a 
sound was heard in its direction. It suddenly disappeared 
from him at about the altitude of 40*^ in the south or south- 
west. About three minutes after its disappearance, says the 
Editor of the American Watchman, a noiie was heard re- 
sembling the discharge of a cannon, or distant thunder, and 
in a westerly direction : after the lapse of two, three, or 
four minutes, Mr. Tumey observes, two reports were beard, 
the sound continuing for many-seconds.'' 

After making some observations respecting the various 
supposed signs of and reports produced by &e above des- 
. cribed in'i^eor, the article proceeds as follows : 

^ Mr. Tumey, in agreement with the view of the nature 
of these phenomena, which has within these few years be- 
' come very general amongst scientific men, and which, per- 
iuips, is tne most satisfactory hitherto described, terms the 
meteor just described a terrestrial Cornet^ and suggests that 
it may be the same wdth that which passed over Cannecti- 
cut, and cast down a shower of stones in 18079 its course 
being nearly the same. Upon this ftofessor Silliman re- 
marks. ** its sixe, as conjectured by Mr. Tumey, is much less 
than the estimated nze of that meteort.** As the examina- 
tion of the conjecture would lead roe into a queafion which 

^ American Jounul, vo\« ^^ ;V* ^^ 
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rularly ro»kets, with this only dlfTerence, th:.t 
that of ruckets is produced by the expansion ni 

I am not yet prepared to discuses, viz. whether, when n me- 
teor of this description explodes, its entire niicleBs falls to 
the Eartii in the form of meteorites, ai commonly believed,* 
or whether a portion only of its substance is separated and 
cast down, to that the main body of the meteor still pro- 
ceeds on its course, as some writers have contended, and iu 
whick case the same meteor may be seen repeatedly. I 
must omit for the present some remark*, however, upon a 
subject wl.ich is involved in Professor Silliman's objection, 
which will be found in a subsequent pape of this section, 
where Professor Dcr.n's estimate of the mugniuide of the 
^reat fire-ball of IHi'i.' is stated." 

" The collection of observations on the great meteor that 
passed over several of the northern An^lo-American States 
on the iiih March, IH^-iJ, together with the calculations 
founded on some of them by Professor Dean, are among the 
most interesting of the kind, and may rank with the obser- 
vations and deductions respecting tlie fire-balls of IJli^, 
175B, 1771, and 1780, given respectively by Dr. Halley, Sir 
John Pringle, M. Le Roy, and M. Cavallo and others. In 
some respects, indeed, they are peculiarly instructive." 

" From a comparison of these observations, it appears 
that this meteor was seen over a tract of country including 
the space from Portland, iu the State of Maine, in long 70"^ 
20' west to Oxford, in Chinaugo County, New-York, in 
about long. 7''>" 45', and from some part of Rhode Island, 
lat. 42^ N. to Quebec, lat. 46'' 50^. The track was, no 
doubt, considerably greater in extent, but the foregoing are 
the only definite limits for which data are aftbrded. The 
path ot the meteor was from south-east to north-west, or 
more accurately, according to Professor Dean, the direction 
of its motion was south 'M"^ west ; and according likewise 
to his computations, it must have traversed a space of about 
two hundred and fifty miles between the zenith of Wilkes- 
barre, in Pennsylvania, and that of £ssex, & village on the 
western shore of Lake Champlain." 

" Mr. Doty, who observed this meteor from a point of 
the Mohawk Turnpike road, near Canagoharie, in the state 
of New-York, and who appears to have had it nearly in his 

* This I decidedly t\\\t\V wtVv^ t^^t. 
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their combustible conitiits, \vhfita>! thai of 
meteors is by tiie expaiuion of tlu- auiio>i[;ljt re. 

leiith, estimated its diameter at from twenty to thirty feet. 
To other observers, according to their si' nation,, and arcord- 
jfig, likewise, as I shallendeavonr to shew in the sequel, to 
the actual change of bulk and of figure in ike vuieor, it ap^ 
pcared of various sizes.* Some stating its apfiarent d aiLe- 
ler at six feet, many comiarinj; its size ta that of the ^J.ooiJ, 
whilst to -others who were still more distant from it, it haU 
the appearante of a lar^e shooting Star." 

" It is described by every one as having been of extreme 
brilliancy, and that it must, indeed, have b'^en intcn.4ciy vi- 
vid, is evident from the circumstance, that the im(>r;;a»ion 
produced by it on the eye of one observer, induced him to 
ttate, '* that it was more brilliant than the rno^t vivid tiashes 
of lightning, or even the meridiaq Sun." '^nd thou^jh the 
contrast of its splendour with the previous darkness of night, 
ddubtless had its share in producing such an inpresiion, \et 
there are various instances on record, of meteors rtis;;b'.ing 
great brilliancy, even when opposed to the meridian San. — 
The meteor observed at Cambridge in 1818, by the late Dc, 
Clarke, and that seen in Bretagne in 1814, by the Abhe ort 
1' Anion, were of this description. The most intense light of 
the Ametican meteor , as in other ca es, appears to hair been 
t'liiitted at the time immediately prior to the visible effects of its 
€Xplosion.\ Thus at Quebec, from which place it must have 
been very distant, having been seen there and at Montreal 
nearly in the same direction, and where *' the sky w;>s (;lear, 
and the Moon nearly at full, in an opposite' direction ; the 
light of the meteor, when it divided, was so strong:, as entire- 
ly to destroy the shadows of the Moon light, ."nd throw them 
in a contrary direction." The visible explos on of this me- 
teor is variously described by different obtf;rvcrg. Mr. 
Doty relates, "that it soon began to extend itself to the 
north-east and south-west, increasing in cxteni<ion, and de- 
creasing in its flaming appearance, until nothing whs to be 
teen but two detached parts of it rapidly moving in djl.erent 
directions towards the north-east and south west." A wri- 
ter in San .ersfield (Oneida) Intelligencer, states that it burst 
with a violence which seemed to throw all nature into con<^ 
TMlsions. It discharged its massy balls of electric fli*^ Iw 

♦ See Page 92. -^ IVAA. 
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!-!.:' ''•■II-'.;-, 1 t*(.nrti>e, »- [jrt^du 1 Irj a siini- 
];ir iimniJt-c, but, ui rno.st v'.Si-s, |; ; ciled with 

c\ir) direoiiofi. whrn all dis^jp'-c'rcd I). t'<.' •• il.ty reached 
ih". 'jLT^twul.^ \*. hon first observed by i loiw, Ph?-'. of 
P) iiTi! ::f :'■-■. "i. tiu- .-.(atf ot VteriMorr . it ji|»;ii r^d like ;. ccrn- 
nson SiU).-.i i:;.^ St;ir. \vlil.;li, mr;viiii, nuth-ui' irly, aih' j)a8:»- 
I'l:^ .'i Ii;t!t' M>ii'.h-eH^t ot Prorvoii, -.vlu '^ rU ut « • e tlr..d of 
tu;' uin If ill i^rocyon to Siriii>, su. ;!; ii!, i?: kc t in jiiwtl 
N:.:(':!(it)iir, cMil'.niird its coiirso, f; ■■ J.ir; aiitl .Jitt! iiiij east of 
.•*ii ii;>. aiAJ dis:}|)neared a{);)ar(Mit'y ' y t\;j - ii. .. The re- 
i'cTt profi'viCcNl by tbe explosion i-> :>,»id '^y T r. ! ) to have 
!• -ciiil;!, vl tbt^ :i{»i^e ol a distrnit cannon, 't '. >v, in (he 
^ >.:\H'. ».l Sew V«ir!\, two lii-tiuct c^I''o^i 'I'.-j .. ;•" 'r-. \ri\ within 
a very sh<»>rt i'lltrval of time, and the stuiKi t: >■ '>■. •[ tfie ear 
oi' anoibcr tii ^; rvcr at the same [)bu'e i i alij ^^v ,{ ijiiiiuies 
ami a iial utt the (ii^apj/caraiire o( I lit ;• loi At h'er- 
knner, in the ■•ame >t itc, an e\;!osii-i, w^ iu;! " t'roi-i the 
av>iHh, alxnt Iniif iniaiitei after the in'..!., r r:l pL«^sed» 
v\{.ich rcse:r.b!fd the disciiaff^c . f ii';:i- c- f.ve '»•• te> < f ar- 
tillery. At Hi'. !-ton :'pa, two, -nd . :i . • v »i, t(\ reports 
were heard on its di>a.;!)earaece. IT ■ • • ■..-ic-' yecoKlifiir 
to Mr. l>oy\, itnsib!;. ;.t?ected i^f vi-ral In- -i, <,■..:/ «;^,9 /iy/- 
/o.T.'i/ //// a 67^, >.'?.' su/,j'.,<7ous 6i}i< U !inU !■'■•' c J 'ifitu n or ttvuib, 

** i'lie Imninor.s tract left in t! »• a' :.'< o'.'M'e by this mc- 
♦eor, is amoiii; the niobt eiuit)M-. p-i . ■; ■ a it di^p!av(;d, 
and sb'Dvvrj in \ f^artit idar luunj.-.i .tj> ai;.^..;;- .vit/i soiue othei 
iiieteo»:c a}:pc'a' ancea. At I'loy it ieff a iiind-'O'is irtct in 
rile liea. > IS, v\bich was r.ot t(U illy t'v'.:i;^i'i>!it<d in several 
jr/iun!!."- •< w\ tJK- id; teor tlisMj.j)/ afvd. 'i'V..' San.'^erslield fn- 
I'llij^t j'ji" ^tatc•'. that it ieff. in its riain aii ast.niisiiing fnas* 
(^r iivid lire, \.hica remained "AKiA' t); • explosion f r ihe apace 
often u i.M.' , :".:'.d ili u 'iiacliiaily disappeared like the rain- 
b -.v. A.-;r..i j; tu the nrid^iOwi!: (jtyurier, r.fter moving 
v.'th ^Tta: vciotity ?'r..in nortb.east to soiitb.-svest, "it kfi u 
I: ad of itiuntiise si/:e v.i\\ peculiar l)ri|.ihtness " Capt. Ward- 
iitr, of Vv"!'.td^>or, in the state of Vern.ont, descnbes it a;; 
IraviriLr in 11^ pa^^t'^e a dusky reddi'^b. rr^ck, which continutd, 
taj^' lii.liy :bc)i:t the laidd;;' of ili !«.r:^f.h, for two minute^. — 
:\i (^uLbcc i.hc l.'.;ck assni^ied the form of an arciied chaia 
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v'o do'ibt, .".'•. uciiSCM^iieact >f hrvvivxg -^ra-Usally lost tlieir 
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too great velocity to form concrelions : Stoneg 
have, however, been precipitated duiing Ight- 

of fire, vividly delineated in the heavens, find concaving to- 
vrards the Earth, which disappeared in a minute or two.*' 

** The meteors with which these circnnistanced more par- 
ticularly comnect the present, are these which were seen 
respectively at Geneva and many other places. May 15, 
181 1. At Angers, London, and Poitiers, producing a mete- 
oric stone, June 3, ]82'2, and at Paris, Caen, ard other 
places on the sixth August in the same year. The fi**sf, as 
described by Professor Pictet, was a kind of a serpent ot fire, 
beDt back nt the west-end, so as to' approach the figuie of 
the letter S, which became spread out in the lower part, 
and then successively assuming the shape of a horse-shoe, 
and a parabola, diminihhing in brightness every instant, be- 
came reduced in seven or eight minutes to two bright points, 
and was then concealed by a cloud. The meteor of the 3d 
June, 18:^2, a;* seen from Poitiers by M. Boisgiraud, had the 
appearafi'ce of a beuutHul falling Star, that left after it a lu- 
minous rectilinear tram, containing a bright point ; the infe- 
rior extremity of which took a spiral figure, its brilliancy gra- 
dually decreasing, and became divided into two branches, 
one of these giadually^ dimtriished to the point just mention- 
ed ; and this became slowly extinguished in a quarter of an 
hoUr after the first appearance of the phenomenon. The 
third phenomenon of this nature I have alluded to, was ob- 
served at Paris 6y M. M. Gay Lussac and fierthier, it was 
a large and beautiful himinous serpentine train of light, as 
thick as the wribt, occupying a space o( about thirty degrees, 
and likewise containing a luminous point at the lower extre- 
mity; it continued full five minuies. At Caen this meteor 
appeared to descend vertically, giving out a light equal to 
that of brilliant lightning, throwing out spark-, and leaving a 
loog.luminous undulating x,9l\\ filled mth sparks^* 

Do not the foregoing extracts suggest that the re- 
ports, lometimei consequent to the extinction of this 
phenomenon, are occasioned by the'propulrion of the stones, 
and that the propi.Uion of the stones is produced by the 
dense air rushing in, on the cessation of the combu^ttion and 
consequent expansion, to recover the equilibrium ? Is it not 
reagonable to conclude so, as where there were no reports 
there are no stones precipitated to the Earth ? 
Do they not likewise sugg^t «k%,v»Vitte\\k«,t^Hi«^wi ^^- 

I 2 



I0(; 



!•(.: :i.- t iciii^ !^( '.ii »<. ^,'eiiis to L'f •<Lrr.j!(/'.' ici'ii V 
I ',. li ■ *;•{) hv li*.';;i« 'i.ii',:;. { -i" [;,• i ;•!' tlif liC.iz-.ji 
r. J: ;i.'.' li^litnii!-; fi.iil>, i> r. I \ 5 » s ;)vri (.•;.-!■ \\]\\\ 
\ > .i-.' ( !i.'ii;>;. -.I'Mi ii» • !>' t- st'iirc- uf il(';i.»'V c i »u-is 
1- ; ]i .'. lit p.re (il '.'U' ixislrnce of' a hii:!) 
<'.«t.- {,! r;:! r !:)'•!!(. IS Ijrur tlif smlK;;^ <>r t'lfr 

•;' ,': i;i.ir.:' !i Wi opiiiior i ;:•>»- I'pir.i d -.s f^- 
♦ '.:• <^Mi<e su.:(\'i pin(:i:''vs l!n: .-\ .ptoriis expe- 
;! : ;•'.! I)V all aro.r.uits .ill : U'l-.^lle-v whi; 
ii.i".' vi •;?«(' ni<>p;iT;ii'!,):is it^^ioiis, sncli assirk- 
i!i s.-, von.ii ii"ij:, liLihtiKss c>r iU'ftd, aiici (li{iiciilt 
.< s; i,;(ti(M!, 'jVlli ci siioh cit: t^Tv'cS as lo eiicl'di)- 

porrs nor {■fonc^ [)re{ i| itiit.' d, tl'.ere were sprrks in their tail?, 
(v. r.ich i:tver ai ptareil \i\ tlic other cms('s\ that those sparks 
wr.:r<? bU'Dcs, in a state of iirnition, h ft behind theni ? 

i)() n< t all the^e circum t .nces seem t^^ leavl to the co-»- 
f''.,si..'i J !m'' eoiriu to, j. e , tl'at in the Sii'st cv.se the stones 
{.re: j.r. I'vK'- il in front, and in tb.e other behind the l[leteor^ r 

*= Acf'>! I rth^.tes, tb.at he once ascended one of the highest 
c: tliC .-^ M'lts in Pern, called Pareaeaea, and that he went 
^'re[)j;re(l, according to the be>t instrujiions he could pet^ 
\\[\h several luore who had the like curiosity, but notwiih- 
ftTidirii! all hi:* precaution, wluii he CMne near the top he 
v\;is seized with such pains that he lhouj;ht he should h>>vn 
fallen to the jzround, and the rest of the conipany feeliui^ 
^ilnilar emotions, they ail ha tenea down as fast as ihey 
cou'd, without wairiui; foi one another. They were all 
taken ▼iih violent retchings, and not only brou. ht \ip bile 
but a i»reat deal of blood. This lasted for three or Wnn 
hmir, till thev had descended to the lower part lA' the 
ir^ountain ; but it seems thnt the s\ckt\tis ^^T\tt.\\\N ^.^i^'^ '^'^V 
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The cause hitherto Msigned is, thai the air 
at such high elevations ih too pure and subtile 
for animals to breatbe : Baron Humbolt was of 
<^pinion thai it was as much from want of oxygen 
as the rarety of the air. 

I am, however, net inclined to assent to 
either of these opinions, for the following rea i 
sons : — It has been established by experiments, 
that the atmosphere contains the same propor- 
tion of the nrv^sps (which have been discovered 

before they get to the bottoin, and is attended with no ill 
consequence. 

People who pass this ridge of mountains, in. any part t>f 
these, for upwards of 500 leagues, are affected in like man- 
ner, but more in soDie places than in others, /^costa had 
passed the Andes at four other different places, and always 
felt a like disorder, but not so much as at Pareacaca, and 
the best remedy they found against it was to stop their 
mouths, nose, and ears, as much as possible. 

It is to be remarked, however, that those who travel over 
the high chain of the Andes in Chili, called the Cordillera, 
are not affected in the same degree as when travelling over 
that part in Peru, but only with a diffi< ulty of breathing, 
which is perceived more or less on the tops of all high moun- 
tains, notwithstanding they are considerably higher. Acosta 
tells us that there are some mountains of Peru in travelling 
over which, there is still greater danger than any yet men- 
tioned : he tells us that there are mountainous deserts where 
a sudden bUst of air sometimes strikes a traveller dead in an 
iastant: he relates that General Castillo, marching over 
them with his army, great part of his men suddenly fell down 
dead, and that their bodies remained there without stench 
or corruption. However incredible this may appear, it seems 
to be confirmed by the reports of^ European seamen, who 
assert, that they have seen great numbers of mtn, women, 
and children lying dead upon the sands in Peru, and looked 
as fresh as if they bad not lain there a week, but when they 
were handled, they proved as dry and li^l «% «^^\v^ ^"^ 
piecei of cork, 

I 3 
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)/j lij, in the upper regions as n{ thf level of 
the sea, tiie effects above* niriino ird cannot, 
therefore, Le supposed to be t ct ^.o t il by a 
V'.iut of cxvj" Tj, The v:iVi'\-'\-\ii'\ liiifituess 
i)i the utinosj.here, iilU[:c(l Ly >• nie as the 
cau-^c, 1 do L( t conceive reasonable, t\ v thtse 
(jU'cdifi T: a.e <»i ly ihe ( Hects of cali^nc, and we 
l.'.iov, lliot inslr.id o[ ihtre bein^ a greater de- 
i.uf of caloiic in the uppur rc^i.ns of the al- 
ii, sphere, th« le is much less tlian at the sur- 
l.ucol theKaiih. I have been led, therefore, 
! ■ Lonceive th;it ;]io only reasonaMe cjiuse seems 
: ) I'V the absr!;i e (;f caloric, wliiclj i.^ the laie- 

1 rcnciive ti ; .' :i c; raloiic at ihose liigh eie- 
•* iiiuns is not st ( i; ( ::i to lessen the affinity of 
ii:e aiuiosphere, : n : s !•> enable the lungs to 
o.^Li![j;age its l>\ i. v i -r the purj)Ose of vitali- 
tv. The circui ■.. • that the stomach and 
i. •>•.', ,1s of animr' . . v, . '•-.'•ted b> the piercingf 
«;'iLilttv of tlit^ at:'' . ' "M' is vtrv stiiking, and 
;..'.iy ]f\i>l''<ih\y thiwu .- :.;; lii.;lit Upon tliis sub- 
.{.[. A l\\v. \V\i.. ,' \oun<i Ani»-rican <^en- 
ieijian. v.■I^il^t hc'v, . •. ll" Chci.jicHl Lectures. 
.iiKfinKiI jiiO, t: .iL \ '■ 1. s frM|ULnlly t'lken a 
iiaddcn half MIL /. ui !: ;;•• to the lop of a moun 
I .in of coiisidt(.i!:!e i!(\alion, and invaiiablv 

' ft 

i.und v\l:(.n he Ir-u' ■,j)\ t > the top that it waw 
< ..i*;|'le(t ly iiiHattil, nr-J tlial on returning to 
\\;l' lc\ti laud it ma 'ulUv Lxcame liciccid, and 
at iLu it r-'tMi v>as ii>uiid IraU full as befere ht 
:i.''Ci:A]t(j: There see:ns to be a close analogy 
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between the above and the effect produced 
npon an empty corked b«tUe when forcibly 
»unk in the sea, for the bottle comes up full 
although the coik is still in.* May not the 
bladder be inflated by the dense atmosphere 
findincr its way in at the mouth, although tied, 
or at the pores of the bladder, which, although 
«2i6tencJed, are imperceptibly so to vnasaisud 
vision ; may not, therefore, the sensations pro- 
duced upon the stomach and bowels by the 
piercing air, be the effect of this heavy atmos- 
phere, pressing with its greater power into and 
upon the viscerd? 

I cannot avoid adverting to the circumstance, 
that the bodies of those \\ho lose their lives 
upon those elevated regjions in Peru do not be- 
come putrid or offensive, but dry and light hs 
sponge or cork, for there is nodoabt,although the 
bodies are found upon the Sfa sand of Peru, that 
the persons did not lose their lives there, nor get 
into the state in which they were found there ^ 
but that they were brought there by torrents. 

The state of the bodies so found, as also the 
circumstance that the part of Costillo's army 
which fell down dead, neither suffered from 
corruption nor became offensive, seem to point 
out that the cause was not the dryness of the 
atmosphere alone, but especially the absence 

* This effect is supposed to be produced b> the weight of 
the water forcing the cork in, and the air which occupied 
the bottle before, in its escape, forcing it into its situatioa ' 
aigaiii. 
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of caloric, for all decompositions require ca- 
loric, and in an equal de(:;ree to that which 
V. its :.rft'5;sary to their original formation. The 
moisture of the bodies might have been absorl)- 
i'd by the atmosphere, in which latter very 
little (if anv) couhl have exiistcd at such a <rreat 
altitude. * 

riie circumstance meutioued in tlie subjoin- 
"(i noU', that, although those {>nrts of the And'S 
'^ituat«?(l in Ciiili \)iv consider d)lv Ijifrh^r th.iu 
il.'ose in Peru, vet the inconvfM.irine exnt-rienr- 
ed there is far less than on the lattrr, may, I 
(•t)nceivc, be easily explained, when we lotk at 
I he two districts upon a map. The latter sf ems 
to occupy a mucii greater extent of romUry, 
and to form various ranrres, and thr rouritrv is 
much iritersectrd wiiii livrrs. wlnlut ti} it j.urt 
Ml Chili occujies but one rrtujio. .muI- thv 
<:ountry is very little intersected with )iv(»rs. 
The influencing circumstance, then fore, in Pe- 
ru, 1 where the mountains are considerably low- 
er) would seem to be local, arising from a great- 
er extent of mountainous district, and a greater 
prevalence of moisture, and consequently den- 
sity ; a reference to a good map will count*:;- 
nance this conclusion considerablv. 

There germs to me, to be some analogy h' - 

* 'Vhc atimsp'icre, at such hijjh elevations, cannot con- 
lain an ((jiiai (jiiuuity of moi-ture as nearer the surface oi 
the li^arih, if indeed any at all, for I am of opinion that •^Ijc 
pressure of the dv^nse atmosphere there would prevent if, 

lunlfd^ v hrr, very higii rarefaction ^irevails) or condeoie it 

iJito 1 .4;i. J , :.jin, hail, or sr\ow. 
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fween the effects produced in a highly boated 
room and upon high elevations, although the 
cjuises are opposite: In a highly henled room, 

1a person wi)l feel the symptoms of sufFocation 
froni an obstiuction in the action of the luncrft, 
and on high elevations, the respiration beconi^i^ 
quick and oppressed, (probsibly prr>diicing the 
8-anie sensation). In the first case, I am of 
opiniwn that the symptoms may he produced 
by the obstruction of the usual action of the 
hint^s by the oxygen, its disengagement ren- 
derins: their usual action unnecessars'. Tn 
the second, I conceive that the oppressed 
•and quick rrspiralion and other symptoms may 
be produced by the difficulty of disengaging 
the oxygen, and the consequently necessary 
efforts natuie makes to supply the deficiency* 



; 
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MSTEOIIOLOGY. 

" * Though the phenomena of the weather 
must have at all tiii)e> attiacted the 'attention ot 
mankind, berause iheir sii'isistence and thr.ir 
comfort in a p^reat me.^snre depended upnn 
them, it ua< not till the 17th century that anv 
considerable^ pioore?<s was made? in investigating 
the laws of Meteoiolooy. How desirous so- 
ever the ancit-nts mio'ht have been to acquire 
an accurate knowledge of this science, their 
want of proper instruments entirely precluded, 
them from cultivating ii. By the discovery ot 
the barometer and thermometer in the 17th 
century, and the invention of accurate electro- 
meters and hvLifrometers in the 18th, this defect 
is now pretty well supplied, and philosophers 
are enabled to make Meteorological observa* 
lions with ease and actiiracy. Accordingly 
a very great number of such observations have 
been collected, which have been arrano:ed and 
examined from xime to time by ingenious men, 
and cv'nsequences deduced from them on which 
several dilterent theories have been built. But 
Meteorology is a science so exceed ngly diffi- 
cult, that notwithstanding the unit -d exer- 
tions of the first phdosnphers of the nge, the 
phenomena of the weather are still very far 

♦ Thomsons CbemUiT^* 
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from being completely understood, nor can we 
expect** to see the veil removed till accurate 
tables of observations have been obtained from 
every part of the world, till the atmosphere haa 
been completely explored, and the chemical 
changes which take place in it ascertained," 

" The changes whic'i take place in the atmos- 
phere, demonstrate in the clearest manner, that new 
combinations and decompositions are continualh/ * 
f(oing on in it. On these chemical alterations the 
greater number of Meteorologii al phenomena de- 
pend; thty mai/ be considered as the result of the mu* 
tual action of the different component parts of tht • 
atmosphere, and would admit of an easy explana- 
tion^ if we were thoroughly acquainted with all 
these substances, and with the chemical laws which 
govern their action, ^^ 

" The most important Meteorological pheno*- 
mena are: — 1st, The changes which take place 
in the weight of the atmosphere. 2d, The 
chansces which take plac^ in its tempdrature.'* 
3d, The changes in its quantity by evaporation 
and rain, 5cc. 4th, The voilent agitation in 
which it is often thrown — The electric and 
other phenomena which sometimes accompany 
or occasion these precipitations and agitations 
— ^The consideration of these subjects, says Mr. 
Thomson, " shall occupy the six following sec- 
tions." In thesa I shall not follow bim^ but 

* These two leem to me to be coiicota\\A.tit «& «&^Xi«o^^ 
•mtte, the former exifdqg in proportion to \he ViX\«^« 
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cji.Iv ni/ii- :-!i;;!i i;arls us I consifier .suited to 
niv pui nose : 

" ^' • •■ •: 1. — On ihc C!i'!}rj:i.< in the lie/'///: 
nf luv jii.uDsj'lierc. -We h;iv{^ Pcrii in the 
last rliaplcr, that iho liaroiiuler indicales lo 
us the \\ci'»lit of ;\ colimii! «)f" air t'Xtendirj'^ 
to \\\C: auiifisplu'ie, an I whose h;ise is tipiul 
lo that of ti;(' n:trcnry lU ti^e k'vd oi' the 
.>♦;), v.h(!ie tl.c icHJiiui (.1 ;.!i i^ lone;- si, the 
ni^an !j(i;':!ii ul llie hniohiiler is .■/ -J iiic li ->. — 
'I1us Sir (^t(;:<jt? .''^I", i;ca hin^h lonid ns he 
the ( iu•^e in t)ie ^]t d.li i; .m, i-'i am! tiiv ("hau- 
WcA, in the lt'hij;t luiui e ■';> aiul oi''. M. 
{)()i)i:u(i, <-n c coa-t r»f i\;ru. in tut t;n:[(ia- 
ture 8-i"', i^.ntl l.o:(l Mui^M^.vo in hjlitiiilr '^0"' ; 
t!je nCiiP. ;.. -iiiit ut the hiionp.iei is l^ss, Uu: 
h.ji'h;i un'. |);-.:(;e iu s,h;-tf(J ah'Ove thr h v( i ni 
the .s(a, hera;;se tiic euinmn n} air v. Ir.Lli snn- 
])Orts lije niL'i«:ur"V i^ ^.hdiltr. 'i he lv.iMjn)ci.ri 
lia.s, accoi (in.<:lv. been iis« d f* a- uKasiMitr;; 
hcii^lits. l^ut 11 a haruaicter be niluWid to re- 
niain in (»ne { h.u'-', let- nici em y (iue^s noj erjiiti- 
nne stati'^naiv ; hunji-l ii;.k's il iise.-., ami at other 
times fall>, vaiy:n"j t*; t ■» rN-tni ol srva^-,.! ii^- 
elies ; of coiiise, th • 'W • Jj. v f iht- a..' w.hi; !i ba- 
lances th»<' ni.'icinv n. .,>:, he mi j«.el in the 
SaUie (Ijaiiiit?, Mejua; \a e learn, that the air 
m llie san-.tj | l-ce i-^ somei'Dt; s li";,ht. and at 
other times l.cavv: diiojieni e.> whitfi mn?( !»e 
ovvino' to ch; i.,^_v's in its qnai titv : tl'e has on r- 
ter tiien iiiio.n.s Ui^, iV.aI V'ae vY^vautUv oi' uit 
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above any spot is liable to continual alteration, 
consequently, either the air accumiflates in par- 
ticular spots, while it partially abandons others, 
or part of the atmosphere must be alternately 
obstructed altogedier^ and restored again by 
«ome constant though apparently irregular pro- 
cesses." 

" Between the tropics the variations of the 
barometer are exceedingly small ; and iV t^ re- 
markable that, in that part of the world it does 
not descend above half as much, for every 200 feet 
of elevation as it does beyond the tropics.* In 
the torrid zone too, the barometer is elevated 
about two thirds of a line twice every day, and 
this elevation happens at the same time with 
the tides of the seaf." 

" As the latitude advances towards the poles, 
the range of the barometer gradually increases, 
till at last it amounts to two or three inches.'* 

" In North America, however, the range of 
the barometer is a great deal less than in the 
corresponding European latitudes. In Virgi- 
nia, for instance, it never exceeda }. !.:{.'' 

** The range of the barometer is greater at 
the level of the sea than on mountains, and in 
the isame degree of latitude, the extent of the' 
range is in the inverse ratio of the height of 
the place above the level of the sea." 

" From a table published by M. Cotte, in 



<< « M. Camu Jour, de Pbyi., April 1790, p. 96^** 

•• t Ibid.*» 

*< t Trani, PbOadel., vol, 2, p, 142.** 
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in the Journal de Physique,* it srems exceed- 
ingly probable that the barometer has always 
H tendency to rise from the morning to the 
hveniiio', and tlsat this tendency is L^reatest be- 
tween 2 o'clock in l!ie afternoon and 9 at niixht. 
at which hour the orentest rievalion takes 
place; that, tiie elevition nt !' o'clock differs 
from that of 2 by l-lCah, while that at 2 differs 
from tiie inorninL'; ohvaticn onlv by l-i2lh ; 
ind that, in ccTtain cbniatts tlie £X'"^^i^6St eleva- 
lion takes place at two o'clock.' 

** From the obs(,'rva'ions of iMr. Luke How- 
ard, as conHrmed by Cotte, it appenrs that the 
borometf r has a tendency to sink at new and 
Aili moon, and to rise at the quarters. This 
'Coincidence i> greatest in calm and fair weather. 
The depression from tiie ([uart(us to the con- 
nmctions amop.nt to 1-lOth of an inch, and the 
elevation from tho conj notions to the quarters 
amount to t!ie same quantity.'* 

'* The range of the baronjetf.r is greatest m 
winter than in summer. Tims at York the 
mean range of the barometer during October. 
November. December. January, February, and 
"March, of the year 1774, was 1 42 ; and for the 
MX summer }noiiths 1 IGf." 

*' In the serene and settled weather it is ge~ 

lerally hi<;h, and low in calm weather, when 

he air is inclined to rain. It sinks on high 

winds, riL>es highest on easterly and northerly 

•* ♦ August 179G, p. no." 

• f Maachestcr Trans, vol. 4, p. 543." 
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winds, and sinks when the wind blows from 
the south*. At Calcutta, it is always highest 
when the wind 'blows from the north-west and 
aorth, and lowest when it blows south-east." 

•* The barometer falls suddenly befure tern* 
pests, and undergoes great oscillations during 
their continuaDce. Mr. Copland, of Dumfries. 
has remarked, that a high barometer is^ attend* 
ed with a temperature above, and a low baro* 
meter with one below the-tnonihly mean." 

** Such «re the phenomena respecting the 
variations of the barometer, as far as they can 
be reduced under general heads. Various at- 
tempts have been made to explain them, but 
hitherto withont any great cle<;iee of success.f 
The Theory of Mr. Kirven H|)[)tar5 to me to l?9 
ky far the most plausil)ie, thougli it is not suf- 
ficient to exp lainj dl ih^? facts. The fo^lowintt• 
observations rDaybe~tousiuei<;u ia ji, r^rxxxM-^ — 

abstract of his Theory except iu one or two in- 
stances." 

'• It is evident that the density of the atmos- 
phere is least at the equator and greatest at the 
poles ; for at the equator the centrifugal force, 
the distance from the centre or the Earth, and 
the heat, all of which tend to dirainihh^the 
density of the air, are at their maximum, while 
Ht the poles they are at their rainiumm. The 
mean height of the barometer at the level of the 

« ♦ Dr. HaUey." ..... u 

f I am of opinion that all oscill^tioM of the barometer 

are csused by change of temperature. 
K 2 
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fca all ovtr the globe is 30 inches ; the weiirht 
v( the atmosphere, therefore, is the same all 
over the globe. Tlie weight oT the atmo^sphert: 
depends on its density and height; where the 
density of the atrnos|^here is greatest, its height 
must be least, and on the contrary, where its 
<lensitv is least, its heiirht must be crealest. — 
The height of the a:niOsphere. therefore, must 
be greatest at the e(juator, and Ieclt^t at tl^e 
poles, and it must ilecreasc gradually between 
the equator and liie poles, so that its upper 
surface will resemble two inclined planes meet- 
ing above the equaior their highe^^t parl'^." 

•* During summer, when the Sun is in ojr 
hemisphere, the mcaii heat between the e([ua' 
tor nnd tlie nolo dovs not differ so much as ia 
winter. Inaecd llie lieat of the northern ooun- 
tries at tliat lime ef^uals f\u^ fipnt n^ t^o torrid 

- xiius, ip. i(i:^sia, durin;;' July and Au- 

^:■':^r. the therujonutcr lisos to N::'^-!'*\ lien,- 

^:riHr si;ir:;r(.- of :';- :Uii\o>\Kitie, thtu-ore, ;:: 
t'^e n;.it::crii \u :.u<:.\..:e uiH be Ilss indin'cc:. 

^r-^u- .iii^es, uii! ie i:n,ch n).^r-j inciined.-^- 
The vtry r.vei.e ^aHI rake phce c-irin^- cnit 
winter." "^ 



*' t I'r. Giitheiies Eil.ii. I'lwn^ . vc I. ?. r,. "ji '' 

1 I>oes not :hii counie.n-,.^ r:)v '1 hejA'i;;^:- CHrra'cc 
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" The density of the atmosphere depends/ 
in ai great meastire, on the pressure of the su- 
perincumbent column, and, therefore, decreases 
urcording to the height, as the pressure of the 
superincumbent column constantly decreases.* 

** But ttie density of the atmosphere in tlje 
torrid zone wiH r.ot decrease so fast ns in the 



♦ Oo perusal of the foi^going Theory, it may be seen 
that I do not ailoiit that attraction or gravitation produces 
the phenomena which have beeo attributed to it, but tMft' 
tiiey are the efTects of the exterior dense atmostihere rusbitig 
in to recover the equilibrium (see 42 43); the mean height 
of the barometer, therefore, ^hich hat been found to be 34 
inrchet all over the globe, I conceive it produced by this agen- 
cy : This «eeais very strongly evidenced by the phenomenon 
explained in the above-mentioned paget. That the atmos- 
phere is higher or lower, and more or Less dense according 
to the degree of caloric which may exist in it, there it no 
doubt; but I cannet concede that ttie oscillations of the ba- 
rometer are occasioned by the greater or less pressure of the 
superincumbent column of atmosphere, but by the expansion 
or condensation of the mercury in it, produced by the greater 
or less degree of caloric that may exist at the time^ as ia the 
case of the thermometer; for I conceive that the dense atmos- 
phere, which ii always ru&hing in upon the surface ofthe Earth 
to recover the equilibrium, (the visible expansion of which i 
have explained in page 42), always acts with the same uni- 
form powers, (with the exception of the effects produced by' 
the greater or less temperature of the atmosphere), pradu- 
cing the mean height of the barometer all over the globe.->- 
I am further of opinion that the less mean height of the 
barometer, the higher any place is situated above the 
level of the sea is not joccasioned by the shortness of the 
column of atmosphere, but by the progressive decrease 
of temperature, which exists as the distance of the place ift 
greater from the point of concentration of the cone of rays ; 
I ought to say, from the surface of the Earth, as the 
heat pear the surface of our globe is considerably increas- 
ed bi^ond the progressive heat, by its accumulation and 
reAection, » 

K 3 ' 
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temperate and frisid z^n^s, b^cniise its column 
is laror^T, an<l Ix r.jise rUert- is .\ orfeater propor- 
ti'^'i :J -Mr ifi the hi^lu r p.^; I cf'tliK ('oliimn. — 
Tlvs ,»r(;.ouiits ff»r ilic^ o!j>("'^ ation of :M. Cassan, 
lh;it til" !>:u*o:iH tor (aily ^^i" !-^ lihlfa^* much for 
ev»»y ?0n fvet of clevtiliiy.i in tUe torrid zone.* 
TIu' ;1 ijs'.v oC {.lie atnuo^phtTf at tlio crjuutor, 
tl.rjpforf', t}i-.ii::rh at thv s!i.':u:e of the Ivirth it 
IS ivs . niusi., at. a c(Tt;i!i lui:!)!. equal, and at 
■■Ji sfl!i \.'M atrr, sr.rpnss tlie dt r.-i'v of the attnos- 
pluM : I! tile tei'Djierat'^ zdiics a!i'l a' tlit* pole*;, 'j 

** ^ (urreiit of "air is r-,:V'tii:;*lv ;;^CrUidinir to 
tht: ^fjii.Jor, r.r.d p- ?t. cf it :\i 1> i.-t ri'.uhes and 
co!.;i : s in the In'j;her [)art> o\ U<e -itrnosphere. 
Fr<-.r. * •• {I'i'iliiv of tlie air, it is evidejit iliat it 
• r^i ■)'. '.■■:. :! te a'o-ve tht? cqutitor, but 
1" ;s-: I .; ! ,1 :' e inclii.ed plai.c. whieh the 
If '•■■ r - • ' '.r t!w^ anno-idioie a^suaies to- 

' ^> 's ;,. ; ■ «. As the .siirCarr of the atmos- 

t ! .' c( ;' ^ ::h^'ij 1.^ !iii:s;diL «**' is more in- 
' <i- vl ;...<:•. ; '...,.- uinttr tiian tliat of the south- 



# M., ,.• ' .. ,• fh]^ |>e eviiniiioii, whether the number of 
|i . t^ .v'\" . t • r.u'ro'Tv ^inks fir evc-ry :200 feet of eleva- 
•i- n, b- !' :.; »M.):ti :: .' r-i the iitiiiide uf the [)lnce ?*' 

I i : ■•. '0 f'i t tliii j»rini'in-il (wii^c vhich ()revcnts the 
nn'o ^ et'. r I ;n f...ii;.2 SO !iuiLh ii. tlic rorrid a** in the temper- 
cite 7. »'^.^.-., ! lue ^^TL.iter power of J-- ravs of lii^ht acting 
ii;,r'.- 1 la' :•* a-^ ihev are nearer the crniro of the cone, which 
piji ';';: V >.rr (vpansion ot the utrnohphere, prevents 
i'm' ,t 1. :.! ,' f;(im hc'in? so much con«icn8^'(l as if less rare- 
fftctiwa t: -ltd ; it' an etiect, co'ui>tent wich the higher tern- 
perat'.ire t.f the temperate zones in summer be produced 
there tJii"\ sipon the barometer, will not the principal cause 

of*biit hi/'livr ren-iperature (contemknt (or in this Theory,) 

c^'^et with it in nnUwA evidence. 
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•in hemisphere, a cheater quantify of the equa- 
torial current of air must flow orer upon the 
northern than upon the southern hemisphere, 
80 that the quantity of our atmosphere will be 
greater during winter than that of the southern 
hemispherp. But during summer the very re- 
verse will take pi ice. Hence the greatest mer- 
curial heights take place ducing winter, and the 
range of the barometer is less in summer than 
wintei." 

*' The density of the atmosphere is in a great 
measuie regulated by the heat of the plt»ce. — 
Wherever the cold is greatest there the density 
of the atmosphere will be greatest, and its co- 
lumn shortest. High countries and ranges of 
lofty mountains, the tops of which are covered 
with snow the greatest part of the year, must 
be much colder than other places situated in 
the same degree of latitude, and, consequently, 
the column of air over them mach shorter.* 
The current of superior air will linger and ac- 
cumulate over these places in its passage to- 
wards the poles« and thus occasion an irregu- 
larity in its motion, which will produce similar 
irregularity in the barometer. "f 

* The moisture in the atmMp'here will be enabled to 9^ 
proach nearer the 6or(ace of the li)arth in a more condenteil 
Jtate, for should the cnloric, and consequently expansive re* 
pulsion cease, aU the moioture which now exists in a greater 
or less state of expansion, according to the degree of calorie 
which may be actin/» upon it, weuld be condensed into water, 
and rejain its parental source — the sea, and our atmosphere 
resume its primeval state. 

f Tbu then u an af&aUy of iexavttaVQX«>Mfc««WB^ f&sa»^ 
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'' Such accuraulations having gone on for 
soine time, the density of the air becomes too 
fcreat to be balanced bv the surrounding: at- 
mosphere , it rushes down on the surround- 
ing countries, and produces cold winds, whici) 

"•rA lofty regions, or in other words, that moisture, which 
^'.as expanded and drove ofT from hi:5h rarefaction, can rc- 
rcat to, and remain upon the tops of mountains in the form 
r clouds, (from the cause already explained), is evidenced ir 
Ik rcaiarkable manner, when the horizon is covered with a 
body of thin clouds, or after rain, whereby the temperature 
f '^e niin'^sphere has been lowered; on these occasiorvt 
^ cu ia luay be observed on the tops of raouutains and over 
'.he courses of rivers, situationg where they are scarcely 
ever observable when they are exposed to the full power 
of the Sun. Of evenings, wlien the Sun has descended 
aezLT the horizon, and his power consequently hai be- 
coTs.Q mu^h diminished, clouds may be observed is- 
.>uing ffom between the long and the other mountains 
hehi'id it, in a regular train, and rising up to the top 
of the high mountain above Liguanea, and others at the 
iaii.e time may be observed rising from behind the game 
inou.-itains to the same situation. These clouds sometimes 
remain stationary in this situation for a considerable time, 
but v.hen the Sun is declining, or has declined below the 
'vfste.n horizon, they may frequently be seen stretching over 
:ow£ftl5 the western horizon in a long train, as if they were 
-iCled upon by two principles, one urging them over and the 
c'ther retaining them ; it may be observable at the same time, 
that the greater part of them wil! be expanded as they pro- 
eel ard hut a trifling proportion of them reach the western 
no:i A.;^ On these occasions, it may likewise be observed, 
that, as the dense clouds are expanded in passing ever, 
\faves of thin white clouds seem to be repelled towards 
the eastern horizon ; these white clouds are much higher 
than the dense clouds ; these processes, as they seem to go 
on simultaneously, has given rise, in my mind, to the 
rdea that the clouds, which, whilst passing over are ex- 
panded, may be drove otf to a higher region, and be there 
recondensed into the high white c\ov\ds ; This seems greatly 
countenanced, by these white c\oud» «ippeaT\v\c,Xo\i^ ^t<i^^ 
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raise tbe barometer. Hence the rise of i&e 
barometer which generally attends north-east 
winds in Europe, as they proceed from acco^ 

ofT towards the eastern horizon, prebably bf the repulsion of 
expansion. I am of optnon, that the ctense clouds which 
collect upon the sumnit of the mountaina, may be enabled 
to remain there some time, owing, probably, to the power 
of, the dense atmosphere over them .being lessened by ttio 
caloric stiUr operating, but when that caloric decreases, 
as the Sun dksoends below the horison, tlie dense atmos« 
phere may become sufficiently powerfiil to force them over. 
Clouds may be obsenred almost every morning to rise from 
behind the Su Andrew's and Port-Royal mountains as the 
Sun rises, and ultimately be driven over Cowards the western 
horizon, and mostly expanded before they arrive there.— 
It would seem therefore, that a body of clouds of superabua- 
dant moisture may surround the Sun at difib^nt distances, 
as influenced by the power of tbe Sun, aided by local causes. 

This idea seems to be couotenancea Dy tbe drcMflMtaacr, 
that a compact body of clouds Mi almost mvariably be seea 
upon the western horizon after the Sun has set; at first these 
mil be a clear part between this body of clouds and the 
horizon, but as our horizon moves rouadt they appear to set- 
tle down upon the horizon until they disappear altogether, 
when our hemisphere will not have a cloua in it : this body 
of dense clouds which settle on the western horison may be 
the moisture of tbe clouds which were expanded in passing 
over from the eastern horison, recondensecL 

Although it is evident that clouds are arrested on the tops 
of mountains in corresponding temperature, yet I do not 
think that air is accumulated on high re^ns, but that the . 
air which is there is denser, owing to the absence of ealoric; 
in proportion as the place i^ removed from tbe point of coo* 
centration ; therefore, as the rarefaction in the champaign 
country and the dense air upon the mountains are ablfe 
Co counterbalance each other, the air of the champaign coun- 
try will be heated or cooled ; whilst the rarefaction of the 
champaign country predominates, the dense air upon ther 
high reeion will be repressed, but when that has become 
lessened, in whatever way, so as to lose the priedonunance, 
the de^se air will rush down from the mountains in eviecjr 
(iirectiop, and cool the air in the low country « 
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mulations in the north west of Asia, or about 
the Pole: hence, too, the north-west-wind from 
the mountains of Tibet raises the barometer at 
Calcutta." 

** !t is probable that considerable quantities 
of air are occnsionally destroyed* in the polar 
regions. Whf^n this happens, the atmosphere 
to the south rusihes in to fill up the void ilencc 

This is the reason that in the ishnuh in the torrid zoiie^ 
where there are no W\oh lands, there are no land winds at 
night, which invariably prevail in those islands which are 
mountainous. It scarcely seenis reasonable to suppose, thtt 
winds from h\^h regions, which consequently mu>t be cooler 
than what prevailed in the low country before can raise 
the barometer, and I much doubt whether the dense air 
from the mountains of Tibet can reach all the distance to 
Calcutta to rai^^e the barometer there, for in the islands in 
the yVc^i Indies, the land winds, which only prevail during 
the nights, (when ihe Sun, and crin>ipqnRntly its rarefying in- 
fluence are absent ), do not extend to sea more than 15 or 
20 miles, if so fnr. 

These land vvin(U are almost always overcome, by about 
ten o'clocK (sometimes earlier) in the forenoon of the 
following day, when the rarefaction in the low region has 
again become sufficiently powerful to repress the dense 
atmosphere upon the mountains; these land wiads are, 
however, sometimes checked for several nights together 
in the summer ^eason, when the sea breeze prevails night 
and day. The identify of the region whence the dense at- 
mosphere ru'-hes down at night, is clearly pointed out by 
the land winds blowing down from the hi^h upon the low- 
land in every direciion 

* With all due deference to far superior acquirements 
and genius, I cannot subscribe to the destruction of an atom, 
being well aware that not one can possibly be lo.st ; for, if it 
•hould please the Almighty to dissipate our Globe, and con- 
•equently ourselves, the components would return into their 
original atmosphere, and no more than fill the space. (Ser 
page 39> 
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south -wetft winds take place, and the barometer 
falls/' 

" As the mean heat of-- our hemisphere dif- 
fers in different years, the density of theatmos^ 
pbere, and, consequently, the quantity of the 
equatorial air, which flows towards the polei^ 
must also be variable. Hence the range of the 
barometer is different in different years. Does 
this correspond to the mean annual heat, that is 
to ^say, is the range greatest when the heat is 
least, and least when the heat is greatest ?* For 
in some years greater accumulations than^ usual 
take place in the mountainous parts in the 
south of Europe and Asia, owing, perhaps/ to 
earlier falls of snow, or to the rays of the San 
having been excluded by long and continual fog» 
When this takes place, the atmosphere in the 
polar regions will be proportionally lighter. — 
Hence the prevalence of southerly winds during 
^ome winters, more than others." 
< " As the heat in the torrid zone never dif* 
fers much, the density, and consequently, 
height of the atmosphere will hot vary muob. 
Hence the range of the barometer within the 
tropics is companltively small ; and it increases 
gradually as we approach the poles, because 
the difference of the temperature, and conse- 
quently, of the density of the atmosphere in"- 
creases with the latitude." 

'* The diurnal elevation of the barometer in 
the torrid zone, corresponding to the tides^ ob* 
* ThU feeni beyond a doubt. 
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served by M. Cassan and others, must be owing 
to the influence of the Moon on the atmos- 
phere.* This influence, notwithstanding the 
ingenious attempts of D'AIembert, and several 
otlier philosophers, seems altogether inadequate 
to account for the various phenomena of the 
winds. It is not easy to account for the ten- 
dency which the barometer has to rise as the 
day advances, which seems to be established 
by M. Cotte's tables. Perhaps it may be ac- 
counted for by the additional quantity of va* 
pour added to the atmosphere, which, by in- 
creasing the quantity of the atmosphere, may 
be adequate to produce the effect." 

*' The falls of the barometer which precede, 
and the oscillations which accompany violent 
storms and hurricanes, show us that these phe- 
nomena are produced by very great rarefactions, 
or perhaps, destruction of air in particular parts 
of the atmosphere.t The falls of the barome- 
ter too, that accompany winds, proceed from 
the same cause," 

*' The falling of the barometer which gene- 

« This seems a very reasonable conclusion. I cannot di- 
vest myself of an idea that the expansive power of the 
Moon's light may have some effect in producing the high 
tides at or near full Moon, thereby lessening the power of 
the dense atmospheres rushing in upon its surface, for I can- 
not imagine, were those high tides solely the effect of the 
additional solution of the polar ice, by the additional influ- 
ence of the Moon, that the effect could be produced at or 
near the equator in the Bpace of one day and a half, or two 
days after full Moon. 

t See note, page U8 
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nX\j precedes rain, remains still to be ae<ioui((- 
cd for ; but we know too little about the caustf 
hf which rain is produced, to be qble to account 
for it in a satiifactory manner.** 

In the West and East Indies there are twp 
causes which produce winds which .prevail . 
there ; the one is a general cause, and the 
other local. The general cause is tl^ higher 
nitefaction which prevails between the tropics, 
which produces the trade-winds in the Atlantic 
Ocean» and amongst the West India Islands* 
and the monsoons in the Indian Ocean. The lo- 
cal cause is the greater or liess local rarefaction* 

As the general cause and its effects are per- 
fectly understood, I phall say nothing upon the 
subject, but endeavour to explain how the 
winds blow in and near Jamaica, which may 
apply to the West India Islands in general, an4 
together with what I have said on the subject* 
in explanation of Clouds and Rain, and in the 
different notes under this head, may lead to 
the conclusion that winds, however they inay 
blow, are dense atmosphete rushing into a higher 
rarefaction to recover the equilibrium of tempe* 
ratore.* 

o. TbU Memt ttronglf borne out by wlitt Mr, TbompioM 
«fi^ io his System of .Chemistry, psjse 408, ** Winds appear 
usBsUy to begin sttbst point towards which they blow:!^ 
tlis^ipiist thmfore be owing to a rarefoctioa or displacte 
oCne air in some psrtlcalar quarter, either by the acwMi et 
hsft. or some other eaiMe. Thu is more paTticttlarly te 

m vfaeo wind blows with tiolencsi Borncaost sre iist» 

^ SirwcD's Irbb Tram. p. 897; 
h 
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In Jamaica, the wind which blows during the 
lay, is from the south-east on the south-side» 

!'ormly preceded by a great fall of the barometer, and tbe 
wind after blows in every direction towards the place where 
•he baroT.eter stands so low.* One would be tempted, in 
this case, to suppose tbe sudden decomposition of a per- 
dim of the atmosphere. In 1740, Dr. Franklin was pre- 
v^nited from observing an eclipse of the Moon at Philadcl- 
,:hia, by a north-east storni, which came on about seven 
>'clock in the evenin^r. i le was surprised to find afterwardi, 
:hat it bad not corrse on at Boston till near eleven o'clock^ 
inci, upon comparing ail accounts which he had received 
;;oin the several coUnies of the beginning of this and other 
storms cf t'lc kind, be found it to he always an hour later^ 
:ho farther north-east for every 100 miles." 

** From hence," he says, *' I formed an idea of the course 
v'the storm, which I will explain by a familiar instance. I 
"jppose a lorg canal of water, stopped at the end by a gate ; 
:;ie water u at rest till the gate ii opened; then it begins 
; ) nove out, and the water next the gate h first in motion 
«nd moves on towards the pate; and so on successively, 
""ill the water at the head of the canal h in motictn, which is 
adt of all. In this case all the water moves indeed towards 
the gate, but the Kiccessive times of beginning the motion 
fM e in the contrary way, viz. from the gate back to the head 
of the canal. Thus, to produce a noth east storm, I suppose 
/.ime grout rarefaction of air in or near the gulph of Mexico ; 
the air risini; thence has its place sup()iied by the next more 
{northern cooler, and thertfore denser and heavier air; a 
successive current is formed, to which our coast and inland 
wiountains cive a northeast direction." — Franklins Phih' 
sophical I ellersp p. 389. 

♦ This seems completely analogous, and therefore suggests 
that the l)igh rarefaction which the dense air is seeking, is 
\ni\t situated where the barometer is lower. This likewise 
^ives rise to an idea that the barometer is lowered by the 
^tnse atmosphere rushing all around into the currenc in suo- 
c<etsdion, for if that was not the case, how could the circum- 
•cauce of it3 rushing in all around become known, for I 
>We explained under head *' Clouds and Rain," that where 
the highcKt rarefaction prevails, the atmosphere will be peF- 
feeily calm and serene. 
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tad from the north- east on the north-side^ 
unless about December and January, (some- 
limes earlier, sometimes later), when north- 
winds generally prevail, influenced, no doubt/ ' 
by the general cause, as the Sun is then at and 
Bear the farthest point'of his southern declina- 
tion : The wind which blows in the day is call- 
ed the sea breeze, in contradrstinction from that 
which blows at night, which is called the " land 
wind/' 

Almost every evening after the Sun has de* 
elined below the western horizon, and his rare* 
i^ing influence has conseq[cte.ntly ceased.^ the 
dense air uppn. the mountains ni^be)! do^'Q all 

^-^^ xai,. :«i^_j A^ aU- 1 — 1... « "• • * 

arouDu Liic iitx^AitKA c^ hitc i^vv-«anu, aixi even ti^i 
the power to overcome the sea breeze to the 
extent of from 15 to 2Q miles at sea ; this wind 
is called the land wind, in consequence of its 
existence upon and comino; from tbe land in 
every direction towards the sea ; this land win<i 
is, however, sometimes repressed in tbe height 
of summei* by the sea breeze for several days 
together. 

It is worthy of remark that the wind whici) 
generally blows in the West India sea, is the 
north-east trade wind, but the direction of this 
wind is often altered near the land by the direc- 
tion in which the low rarefied land is situated 
as to its course ; this seems strikingly exemplir 
fied by what takes place on the south-side of 
Jamaica, where the north-east trade wind U 
ohikDged into a -south-east vi\udi, \>^ x^mJcml^ w^^ 
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upon the low rarefied land near the sea : The 
regular trade wind, however, blows upon the 
north-side of the island, as the low rarefied land 
lies nearly in its natural course. I am. how- 
ever, well informed by Captains of Vessels 
which constantly ply round the island, that the 
land wind is neither so regular nor strong at 
night as on the south-side, in consequence, no 
doubt, of there being but a small extent of low 
rarefied land near tlie sea, the mountains ap- 
proaching near the sca-shorc. I shiU now 
conclude, in the hop.o timt. 1 have said enough 
U) make myseli', if not (with the authorities I 
?!ave quuted.) my subject, understood upon ge- 
neral principles. 

Xhe field to be exnlored is so cxten*"''"^ i;,^,™ 

it is impossible we ever can ascertain where the 
Ioc?il causes, which produce many variations 
from the general operate ; we ought, therefore, 
to rest satisfied tliat some higher rarefaction 
must exist in the quarter to which the wind 
blows, than with us or whence it comes, for all 
attem[>ts to discover farther than tlie geueral 
causes can onlv bewilder us. 

A suggestion has ofl'ered itself that the elec- 
tric spark which is produced by the machine — 
the flint and steel, metallic tube, &c. may be 
elicited by the compression of the intervening 
atmospliere ; this compression, I conceive, may 
decompose the atmosphere (thereby producing 
an increase of temperature) and ignite its hy- 
drogen gas^ The supposed attraction of dif- 
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tetent bodies whose totnpeiatfires have l«eir 
raised, I consider maybe the effect of dense air 
seeking the expansion, and the repulsion of 
^ther bodies in the same state inay be the ef-- 
jCect of the repolsion of expansion.. 

To som up all, I submit it to the Reader, if, 
after having perused the foregoing Theory, he 
can consider it reasonable that the Almighty 
Alchemist may have created all materiality by 
caloric, as is evidenced by many of its atten- 
dant phenomena, whether it. is not reasonable 
to conclude that all the phenomena of nature 
(not even excepting that of the magnet), may 
not reasonably be attributed to the same 
agency, or latent caloric. May we not con- 
£lude so, partlGulirly; aa f«o f»r Oar weakness 
permits us to judge,) neither materiality nor its 
attendant phenomena (the cause of which we^ 
can trace,) may have had existence without the 
agency of caloric, and aa all may cease with 
itr» 

* An idea hat ofBnred itself, that thoald it please the AL* 
mightj to withdraw the caloric altogether, the pressure of 
the surrounding dense atmosphere would be so great as to 
dissipate this Globe by slow decomposition. Thia condo- 
si on seems to be borne out as not unreasonable, when we^ 
reflect upon the power of the dense atmosphere upon the 
piston of a punp, should the opening at tne bottom of it 
be closed after the piston has been introduced ; when thii 
has been done, there is no power capable of drawing the 
piston, if it should fit the bore of 4he Pump so dose at 4o 
prevent anj air passing; if this is the effect when sudi pow^* 
erfut caloric prevails, what would be the pressure if the ca*- 
IjOiic fhould be tsken sway ? 

T H E E K B. 
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VAmw 3, k«con4 line, for ** ▼«!•" read ''.rtiiit.^ 
— — > 5, lecond paragraph, lacond Uiiei for 

*' succeed** read ** succeeded.*' 
-^-> 1 1, ftecood paragraph, fifteenth line, for 

" the Earth was*' read *" the form of 

the Earth was." 
— 56, second paragraph, filth line, for ^ 44'* 

read « 41." 
€^, eighth line from the bottom, for 

** rissen'* read •* risen." 
-*^- 63^ note, second line, for " signiturt** 

read « signature/' and for ** Vitello'* 

read " Vitellio." 
- — 93, fifth line, for "until" read " when." 
Do, note, twcniy -eighth line, for ** signf* 

read " fi'ze ' 
99, note, f-- '■rw brvt^om, for 
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